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...the key to a fuller life 


Performance in many branches of engineering is getting very intensified, and 
what once passed as normal bearing practice is now as inadequate as a 
wooden wheel on a 100 m.p.h. car. 

Some machines start out by packing enormous power into a small and often 
hot space, and there —as in some of the finest jet engines in the world — 
you will find FBC ‘ Specials’, often running at fantastic speeds. 

Other machines in the course of time get ‘hotted up’ to give far greater 
power or output — yet it is seldom that the original design has the space to 
take bigger bearings. 

Here again FBC ‘Specials’ are saving the situation — for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one 
is really ‘up against it’ and enlists the aid of the right people. 

Our engineers—to whom, of course, we have just referred—will always 
assist in the design and manufacture of ‘Specials’ to suit customers’ problems. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


Fischer Bearings Company Ltd.. and Timken-Fischer Stockists Ltd., Birmingham, are both subsidiaries of British Timken Ltd. 
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Survival in a Changed World 


Economic conditions have greatly altered since Sir (then Mr.) Josiah Eccles 
reviewed them in his address as the last president of the Incorporated Municipal 
Electrical Association in 1948 and it was appropriate that as president of this year’s 
British Electrical Power Convention he should discuss what had happened since then. 
It is difficult to decide whether, in general, the position has improved or worsened. In 
1948 we were suffering from shortages of all kinds (notably generating plant), but we 
were in a sellers’ market with little foreign competition which made it easy to dispose of 
practically everything we could produce. Now the demand is less, there are some very 
active competitors in the field, and customers are able to insist on their own terms— 
in fact there is now a buyers’ market. 

We still have full employment, but it is precariously based on an inflated economy 
and we are taking insufficient account of the possible consequences. Sir Josiah dealt 
in his address with these matters and laid down the conditions for avoiding disaster. 
The principal one is familiar but cannot be driven home too often: that high pro- 
ductivity per man-year should be aimed at or, in other words, that people should give a 
fair day’s work for a fair day’s pay. He also stressed the need for adapting our products 
to our customers’ requirements and for industrial enterprises to make adequate provision 
for the renewal of plant. 

Having sketched the background, Sir Josiah dealt with the position of the electrical 
industry in which co-operation between manufacturers and the electricity supply 
authorities was regarded as one of the most heartening achievements of the post-war 
period. This has certainly brought spectacular results, not only in the sheer volume of 
generating plant which has been produced but in the way of economy and efficiency. 
The president said that in the 200 MW alternators there was only 223 per cent of the 
copper and 50 per cent of the steel per megawatt of output that was required for the 
30 MW machine of a decade ago. This economy and the employment of higher steam 
conditions had held the unit capital cost of power stations constant since 1948 in spite 
of a 70 per cent rise in the cost of labour and materials. 

Sir Josiah gave a balanced view of nuclear power development, pointing to the need 
for high-load-factor operation of the new stations and the reduction of their capital cost. 
He agreed, however, that we were right to go ahead with the nuclear power programme 
as a means of gaining experience, to enable the cost of construction to be reduced, and to 
give us world leadership in this development. 

Adaptability to change, Sir Josiah said, was the secret of continued existence. By 
this he meant acceptance of our altered position in the world and the assumption of a 
new form of leadership in which science and engineering would play the dominant role, 
mainly through the medium of the electrical industry. 
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NUCLEAR INFORMATION AGREEMENT 


From recent exchanges between Sir Edwin Plowden, 
chairman of the United Kingdom Atomic Energy 
Authority, and Mr. Lewis Strauss, his counterpart in 
the United States, it seems that although some 
Americans have decried the “ Calder Hall” type of 
nuclear reactor there is a desire in the United States 
for all possible information about it. The difficulty 
in divulging hard-won knowledge of the behaviour 
of the gas-cooled, graphite-moderated, natural-uranium 
reactor is that while British firms have to pay royalties 
to the A.E.A. no such arrangements operate between 
the American Atomic Energy Commission and 
American manufacturers. 

It appears that under the agreement arrived at, 
reported in our last issue, information imparted to the 
Americans will stop short at the beginning of this year, 
but will be sufficient to enable the A.E.C.’s direct con- 
tractors to build a prototype reactor and to give 
American manufacturers some idea of its economic 
value. Any further release of information will be the 
subject of licence agreements between British and 
American firms. 

It is only fair that this country should retain at least 
some of the commercial advantages which will accrue 
from the work carried out by British scientists and 
manufacturers. Military applications of nuclear 
energy, on which we are to be given information, are 
a very different matter. 


NUCLEAR POWER COSTS 


In the paper which they presented at the Power 
Convention this week, Messrs. Duckworth and Pilling 
showed that total generation costs for nuclear power 
stations will undoubtedly continue to fall for a number 
of years. They explained that present types of station 
could only be competitive at high load factors, because 
of their high capital cost, and it would certainly not be 
economic to build them to an extent where their 
combined capacity was above the level of demand at, 
say, 75 per cent load factor. 

By 1970 the amount of winter demand at this load 
factor and above is expected to be about 8,000 to 
9,000 MW, and every block of plant installed of about 
2,000 MW above this has to operate at a load factor 
of something like 5 per cent less on the average. It is 
thus evident that nuclear power stations must be 
competitive at load factors below 75 per cent if much 
more than about 9,000 MW is to be installed by 
1970. The authors express confidence that this will 
be the case. 


MINING ENGINEERS 


It is rather a pity that the Electrical Power Conven- 
tion and the conference of the Association of Mining 
Electrical and Mechanical Engineers both take place 
this week for there must be a number of people who 
would, under different circumstances, have attended 
both functions. The mining engineers’ conference, 
the proceedings at which we shall be reporting in next 
week’s issue, opened with an informal gathering at the 
Waldorf Hotel on Tuesday evening, the conference 
proper commencing on Wednesday morning with the 
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annual general meeting and the presidential address, 
** Men, Materials and Machines,” by Mr. J. E. Ridley. 
During the afternoon there was a technical session «t 
which Mr. L. C. Tyte, C.B.E., B.Sc., presented a paper 
on “Instruments for Pit Measurements.” Thursdzy 
was devoted to visits, including those to several large 
electrical equipment factories. To-day (Friday) the 
Thornton Lecture is being delivered by Dr. T. }'. 
Allibone, F.R.S., whose subject is “ The Impact of 
Nuclear Energy on the Twentieth Century,” and Mr. 
V. J. Cooper, B.Sc.(Eng.), is to give a paper oa 
“ Vision — Television — Colour Television.” The 
social side of the conference included a visit on Wec- 
nesday to the military tournament at Earls Court and 
the Association’s annual dinner on Thursday. 


COAL AND ENERGY 


For a correct assessment the coal situation has to 
be viewed in relation to the progressive increase in the 
total energy requirements of this country during the 
next critical decade. In his lecture to the Combustion 
Engineering Association (reported in this issue) Mr. 
R. J. Moffat pointed out that in 1965 coal would still 
be furnishing the bulk of the energy used—over 75 
per cent compared with about 85 per cent at present. 
Until nuclear power stations are able, many years 
hence, to bridge the gap between supply and demand 
of energy, reliance will be placed on imported oil fuel. 

It appears that electric power stations as an addition 
to their secondary function of burning the increasing 
proportion of low-grade coals (due to mechanised 
mining) will be expected to correct the national balance 
by a much greater use of oil. In view of the essential 
nature of their primary duty of generating cheap elec- 
tricity, this secondary purpose must not be permitted 
to affect their economy adversely. 


POWER IN UGANDA 


The Uganda Electricity Board, in commissioning the 
Economist Intelligence Unit to prepare a study of the 
economic future of Uganda, has probably felt the need 
to put forward a good case for an early start on the 
next power scheme. Scepticism has existed that with 
the present low load there can be justification for the 
heavy capital costs of another dam for service as early 
as 1965. Certainly the published study (see page 
1160) should refute any possible criticisms on this 
score. It is strongly stressed that the rate of load 
growth is at present dependent largely on consumer 
connection and not on sales promotion. This means 
that it can be very high, and in addition certain large 
consumers will soon be taking much more. The 
suggestion is made in the survey that since additional 
generation will be required in 1965 construction should 
start in 1960, with survey work, etc., commencing 
shortly. There is little doubt that in the keenly com- 
petitive export markets of to-day, careful advance 
planning, firm conditions of contract and close super- 
vision could result in a sizeable reduction in the 
five-year construction period envisaged. A year saved 
not only gives more time for planning but means a 
year’s saving in capital charges incurred during con- 
struction—a very substantial amount. 
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Sir Josiah Eccles delivering his presidential address on Tuesday morning 


British Electrical Power Convention 


ALL-INDUSTRY ASSEMBLY AT EASTBOURNE 


SPLENDID weather graced the opening of this week’s 
ninth British Electrical Power Convention at Eastbourne 
where about 1,500 gathered for a full programme of 
papers and social events. It may be recalled that the 
Convention is representative of nearly thirty electrical 
organisations; the electricity supply authorities’ delegates 
and those of the various associations of manufacturers 
are about equal in numbers, the rest being consultants, 
contractors, wholesalers, staff representatives, etc. This 
year’s theme was “ Electricity in the National Economy.” 

Once again the electrical exhibition was a focal point 
for delegates and visitors, an excellent show having been 
arranged in a large canvas structure in Devonshire Park, 
close by the Winter Garden in which the business 
sessions have been held. Many of those who arrived 
during the week-end paid a visit to the exhibition on 
Sunday last, finding (as usual) stands in various stages 
of erection and equipment with manufacturers’ represen- 
tatives bestowing one eye on the work while endeavour- 
ing to give the other to the visitors. With the ambient 
temperature in the upper seventies the exhibitors and 
their people found conditions a bit uncomfortable but 
consoled themselves with the thought that they were 
nothing like those experienced at Torquay in 1949. 

This year, for the first time, the advent of nuclear 
power was heralded. On the stands of the C.E.A. and 
the companies concerned in the erection of nuclear power 
stations were excellent models which enabled the different 
interpretations of the employment of the gas-cooled 
graphite-moderated reactor and its attendant steam and 
electrical plant to be compared. We think that the 
organisers, the British Electrical Development Association, 
can claim this to be better, if not larger, than any of the 
preceding Convention exhibitions and Mr. Norman 
Phillips, the Association’s exhibition manager, is to be 
congratulated on the display. 

Introducing the President at the exhibition on Monday 
evening, Mr. D. Bellamy, chairman of the Exhibition 
Committee, welcomed Sir Josiah and Lady Eccles and 
the Mayor and Mayoress, Alderman and Mrs. S. M. 
Caffyn. He thanked the E.D.A. itself for the work it 
had put in and called upon the delegates to give the 
display the fullest support. 

Sir Josiah, in declaring the exhibition open, said that 


F 


he was greatly impressed by the quality and variety of 
the products shown. He said that exhibitors had spent 
a great deal of money on their displays and should be 
encouraged by the delegates and the public. The object 
of all our striving was to better our way of living and in 
this electricity was a powerful force. He thought that 
the design of modern domestic appliances showed the 
influence of women. He commended the South Eastern 
Electricity Board’s display as a good example of what the 
Boards were doing. Sir Josiah concluded by thanking 
the Mayor and Corporation for providing the site for the 
exhibition and he congratulated Mr. J. I. Bernard 
(E.D.A.) and his staff upon the results. 

Mr. Bellamy then presented the Mayoress with a 
coffee percolator and Lady Eccles with a hair dryer, and 
the presidential party made a tour of the exhibition. 


Presidential Address 


Sir Josiah Eccles greeted the delegates and the Mayor 
of Eastbourne at the opening meeting at the Winter 
Garden on Tuesday morning and the Mayor extended 
the Convention a civic welcome. After thanking the 
Mayor, Sir Josiah read his presidential address which 
we review on page 1147. Afterwards, Col. B. H. Leeson 
expressed the general appreciation of this address, saying 
that he liked the way in which Sir Josiah had presented 





The Mayor with the President and Mr. D. Bellamy 
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the idea of nuclear power stations as quite commonplace. 
We had to do our best for posterity and, quoting Long- 
fellow, he said that in this address and his 1948 one Sir 
Josiah had left “footprints in the sands of time.” Col. 
Leeson commended the nationalised electricity supply 
industry for its achievements and its encouragement of 
the manufacturers. 


E.A.W. Luncheon 


Viscountess Kilmuir, D.B.E., president of the Electrical 
Association for Women, took the chair at the luncheon 
of the Association held at the Grand Hotel. Proposing 
the toast of “ The County Borough of Eastbourne ” she 
said that it was her first appearance as president at a 
Power Convention since she succeeded Lady Swaythling. 
After welcoming the Mayor and Mayoress, Lord and 
Lady Citrine, Sir Henry and Lady Self and the President 
and Lady Eccles, Lady Kilmuir stressed the importance 
of domestic electrical education in the emancipation of 
women from drudgery. 

In his reply to the toast, the Mayor recalled that when 
Eastbourne had their own electricity undertaking they 








si me 2 


Mr. and Mrs. S. E. Goodall and Mr. and Mrs. lan Young 


The Mayor of Eastbourne, Viscountess Kilmuir, the President, Lady Eccles, Miss Mary George and Ald. Mrs. Letitia Bell. Right: Lord and 
Lady Citrine and Mrs. Murray Robson 
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realised the value of adequate showrooms and electrical 
education. 

Miss Mary George, director of the E.A.W., expressed 
her appreciation of the kindness extended to her which 
was characteristic of the electrical industry. In proposing 
the toast of “ The British Electrical Power Convention,” 
she said that the Convention provided a good opportunity 
for the industry to take stock of its achievements and 
“ blow its trumpet ” to let the nation know what a great 
part electricity played in the national economy. Referring 
to the need for scientists and technicians, Miss George 
spoke of the importance of interchanges between industry 
and educational establishments. She suggested that the 
Convention should open its doors to educationalists and 
teachers, including women teachers of science. 

Responding to the toast, Sir Josiah Eccles said that they 
felt that Miss Mary George was a worthy successor to the 
late Dame Caroline Haslett. She would blaze the trail in 
new ways and in new fields. He recalled a former 
I.M.E.A. Convention at Eastbourne when Mr. J. K. 
Bridges, the borough electrical engineer, was president. 
He said that Eastbourne was a lovely town and playfully 
suggested that it was just the place for a nuclear power 
station. He went on to say that electricity provided 
“another pair of hands ” for the housewife, especially for 
women in employment. Sir Josiah agreed to raise the 
question of admission of educationalists to the Conven- 
tion, but he pointed out that E.A.W. members could 
exercise a great influence in inducing young people to take 
up scientific and technical careers. 


Papers on Generation 


At the afternoon session a group of three papers on 
generation was presented, the authors being Messrs. 
F. H. S. Brown and E. S. Booth, W. F. Simonson and L. S. 
Robson (see page 1149). The discussion and those on the 
later papers will be reported next week. 

During the afternoon Lady Eccles presided at a ladies’ 
tea party in the Pier Ballroom. A mannequin parade with 
a commentary by Marguerite Patten was arranged and the 
Simplex “ Debonair ” spin dryer was demonstrated. 

At the Winter Garden on Tuesday evening the Mayor 
and Mayoress, who were accompanied by the President 
and Lady Eccles, held a reception for delegates and after- 
wards there was dancing. 

Nine papers were presented at Wednesday morning’s 
session at the Winter Garden under the general heading 
“Transmission and Distribution.” The authors were 
Messrs. F. J. Lane and W. Casson, C. H. Flurscheim, 
E. C. Rippon, G. F. Peirson and J. Henderson, J. S. Cliff, 
and S. Z. de Ferranti. These and the rest of the sixteen 
Convention papers are summarised in following pages. 

On Wednesday afternoon the nuclear energy paper by 
Messrs. J. C. Duckworth and W. H. C. Pilling, of the 
Central Electricity Authority, was read and discussed. 
Wednesday evening was “ free,” which means that most 
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Delegates and Visitors to the Electrical Power Convention 
1. Messrs. A. Haselhurst, C. Booth and H. E. A. Donnelly. 2. Mr. A. M. F. Palmer, Mrs. Norton, Mr. and Mrs. J. E. Stanton, Mrs. Palmer 
4. Messrs. C. M. Kramer and W. Hill. 5. Councillor F. Kenyon, Councillor 
7. Brig. F. T. Chapman, Ald. Cdr. D. S. E. Thompson 


and Mr. H. Norton. 3. Messrs. E. Broughton and F. Linley. 

Mrs. G. Lord, Mr. F. J. Marron and Mr. R.H. J. Gregory. 6. Mr. and Mrs. J. B. Scott. 

and Mrs. M. M. Jolliffe. 8. Mr. W. L. Parkinson, Dr. Margaret Miller and Mr. C. J. Hornsby. 9. Messrs. W. A. Gallon and H. Haigh. 

10. Messrs. E. J. Smith, H. E. Rhodes and B. Pickup. II. Mr. and Mrs. F. W. Martin, Miss D. M. S. Ferguson and Mr. A. W. Ferguson. 

12. Col. and Mrs. B. H. Leeson. 13. An E.R.A. group:— Standing : Messrs. H. Scott, J. T. Astbury, R. A. McMahon and Dr. H. G. Taylor; 
seated : Mrs. H. Scott, Miss J. Taylor, Mrs. Taylor, Miss $. MacKenzie and Mrs. Astbury. 14. Mr. and Mrs. J. Flood 
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The President opening the exhibition on Monday evening 






of the delegates were attending functions arranged by 
various manufacturers. 

Three papers on aspects of “ The Industrial Utilisation 
of Electricity ” were presented on Thursday morning, the 
authors being Mr. C. T. Melling, Sir Henry Clay, Bt., 
and Mr. G. Ovens, and Mr. H. S. Wathes. ‘ Houses into 
Homes ” was the general title of the afternoon group of 
papers by Mr. E. J. Davies, Mr. V. W. Dale and Miss Mary 
George with demonstrations by Mr. W. J. Jones. 

The annual dinner took place at the Grand Hotel 
yesterday evening when Lord Mills, Minister of Power, 





s “ billed ” as the principal guest and speaker. After- 
wards a dance took place at the Winter Garden. 

The Convention ends this morning with the “ Elec- 
trical Forum” and the annual general meeting at the 
Winter Garden. The ninth annual report presented 
at the meeting briefly surveys the last Convention 
(Torquay), reviews the Eastbourne papers and contains 
the accounts. Appendices analyse the attendance at this 
and previous Conventions and gives a complete biblio- 
graphy of papers presented since the inception of the 
Convention in 1949 up to 1956. 





I. The audience at the rg} of the exhibition. 2. Mr. Bellamy presents a hair dryer to Lady Eccles and (3) a coffee percolator to the 


Mayoress. 4. Mr. W. N 


. C. Clinch and Miss S. Hambourg. 5. Miss Mary George and Miss H. Shaw. 6. Mr. R. L. Higgin, Mrs. Turner, 


Mrs. Higgin and Mr. J. M. Turner 








Left : Mr. and Mrs. J. D. aia Mr. J. Scott-Miller, Mr. gre Mrs. J. Bunch and Mrs. Scott-Miller. Right : Mr. J. E. Stanton and Sir John Dalton 
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Electricity in the 
National Economy 


SIR JOSIAH ECCLES’ 
PRESIDENTIAL ADDRESS 


R ecaLinc the principal points in his address at 
the last convention of the Incorporated Municipal Elec- 
trical Association, Sir Josiah Eccles proceeded to examine 
what had happened since 1948. He recounted the cir- 
cumstances which had led to a demand upon our resources 
of material and man-power such as to create an apparent 
material prosperity greater than at any time since 1913. 
Now the flood of orders for urgent reconstruction was 
over, pent-up needs had been satisfied and our competitors 
were back in action with renewed vigour. 

The demand for raw materials and food had forced 
prices up to an alarming extent and this was reflected 
in the cost of living, causing+claims for higher wages 
which, in: turn, again raised the cost of products. So 
by 1956 the price-wage spiral had reached the point from 
which, if it were allowed to continue, it would price us 
out of the market and ruin our economy. Added to this 
was the great increase in expenditure by the Government 
and public authorities, resulting in heavier taxation. 

Sir Josiah referred to the methods adopted by the 
Government to reduce consumption at home so that 
sufficient should be exported to pay for our imports of 
raw materials and food in order to maintain full employ- 
ment and a good standard of living. We were entitled 
to require from the Government that, making due allow- 
ance for the nature of their problems and the inherently 
unproductive character of some of their enterprises, their 
policy should be made known and be as stable as possible 
for as long as possible so that industry could plan their 
enterprises on a durable foundation. 

To-day we had to make a living in a competitive world 
and a buyers’ market. Except for food, it was generally 
within the power of the user to refuse to buy, at any rate 
for the time being, if he thought the price too high. 
Then somebody else might offer a similar article or service 
at a lower price. In the home market genuine com- 
petition could be an effective price controller, but it was 
in international trade that the full force of competition 
could have its most drastic effect. Wages and produc- 
tivity might vary in different countries but the vital factor 
was the real cost per unit of output. Reasonably low 
cost of living and high productivity per man-year were 
two keys which would open the door to export trade, 
maintain employment and increase our real standard of 
living. A third was the quality and suitability of the 
product in the face of world competition. 

While we should purchase our imports in the most 
favourable markets we should not seek to depress the 
prices to a degree harmful to the primary producers who 
were our prospective customers. We should, however, 
control that part of the price of our finished goods which 
represented manufacturing costs and the profits taken 
by shareholders. 

Every industrial enterprise should earn sufficient above 
its day-to-day costs to renew its tools, buildings and other 
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Sir Josiah Eccles at the lectern; Mr. J. W. Simpson is on his left 


assets as they wore out or became obsolete and to pay 
some interest on its capital. Modern manufacturing 
concerns should constantly be finding new and better 
ways of using material and ways of reducing manufac- 
turing time so that greater productivity per pound of 
capital invested and per pound of wages paid would ensue. 
This meant that a good deal of effort and money should 
be spent on discovering new and perfecting existing 
processes, on tools and equipment, and on the search 
fon markets. The worker was entitled to expect a share 
in the reward thus obtained proportional to his part in 
earning it. It was sometimes thought that greater 
productivity was due solely to more effort at the bench, 
whereas it was in great measure due to better planning 
and tooling, more power and more original thought in 
the laboratory or design office. 


Prospects for Trade Expansion 


The world demand for manufactured articles would 
continue to expand for so long as the peoples of the 
under-developed countries could sustain and finance the 
urge to mechanise their processes, increase their produc- 
tivity and so improve their standard of living. But world 
markets were not unlimited and competition between 
industrial nations was keen; an excess of world manu- 
facturing capacity might result in cut-throat competition 
which would seriously damage all the competitors. In 
the very long run it might be necessary to seek agreement 
with other manufacturing countries so that prices might 
not be depressed too far. Or we could gradually reduce 
our dependence upon exports by reducing the need for 
imports. There was a possibility of a world shortage of 
certain natural resources and world trade and habits of life 
might have to be adjusted to take account of their absence. 

In order to maintain our relatively high standard of 
living the greatest need was for everyone to realise and 
understand the problem and then to secure the maximum 
degree of co-operation among all sections. Each business 
organisation, while rejecting paternalism, should become 
more of a family concern in the sense that all were 
partners working for a common purpose demonstrably 
beneficial to all. Directors should thoroughly know their 
business and should be able to plan a policy consistent 
with the national interest and giving management freedom 
to manage. The management would then be responsible 
for the success of the enterprise in terms of the satisfac- 
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tion of the customers, the workers, the shareholders and 
the future requirements of the business. 

To lead the world in scientific discovery and the 
application of the results we needed many more scientists 
and engineers. In the meantime we had to use our scarce 
technical man-power in the most effective way. The 
electrical industry was a good example of the beneficial 
applications of science. In range of inquiry, in variety 
of production and in its impact on the economic life of 
Britain, there was no industry that was making a greater 
contribution to our well-being now, or was capable of 
a greater contribution in the foreseeable future, than that 
in which we proudly served. While the electrical industry 
itself was in the front line of the export drive it was also 
responsible for creating the conditions in which other 
industries might expand and prosper. 


Material Economy Holds Costs 


Since 1948 the amount of electricity produced had 
been doubled and in the nine years 31 million tons of 
coal had been saved by improved efficiency of generation. 
Furthermore, the large new generators enabled the 
designer to get much more output from each ton of steel 
or copper employed. In the 200 MW alternators there 
was only 22} per cent of the copper and §0 per cent of 
the steel per megawatt of output that was used in the 
30 MW alternators of a decade ago. The unit capital 
cost had been held practically constant against a nearly 
70 per cent increase in wages and material costs since 
1948. In addition, the production of large units enabled 
manufacturers to achieve a greater annual output for a 
given floor area and a given labour force. 

In 1947 only 370 MW of new generating plant was 
brought into service; each year since then the figure had 
increased until in 1956 no less than 1,937 MW was added. 
The electrical manufacturing industry was now geared 
to an output of at least 2,500 MW of generating plant a 
year for the home market. The electricity supply 
industry was geared to the construction of power stations 
of this capacity annually for as long as the need was 
there, the capital was forthcoming and the fuel was avail- 
able. If required, production could be stepped up. 

The future problems in this field centred upon the 
probable demand for electricity, the availability of fuel, 
the provision of capital and the need for a large-scale 
demonstration of the commercial use of the newest form 
of power generation so that the foreign buyer might have 
confidence in our experience and our products. 

For a product which was itself a basic necessity to the 
maintenance of full employment and industrial expansion, 
one could not do other than assume the continuance of 
both these conditions throughout the period of the 
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forward estimate. The effects of railway electrification 
and the Clean Air Act, 1956, had also to be assessed. 
The threatened shortage of coal forced the supply 
authorities to ensure that their plant would be capable 
of using the types of fuel that would be available. The 
main alternatives to coal were oil and nuclear energy. 
Oil supplies should be adequate for the next ten years, 
but oil had to be imported and the reserves were limited. 


Nuclear Energy Considerations 


Nuclear energy was believed to offer an almost 
unlimited supply of fuel and it would ultimately become 
the main source of power in this country. But the new 
techniques must be mastered stage by stage and the real 
cost of nuclear reactors must be reduced if they were to 
come into universal use. Because the capital cost of 
nuclear stations was two-and-a-half to three times the 
cost of equivalent conventional stations they had to be 
operated at the highest practicable load factors and must 
have a useful working life of at least twenty years to 
make the cost of electricity competitive. Since only 
15 per cent of the national load was continuous, it would 
not be economically practicable at present to have more 
than 20 per cent of the generating capacity energised by 
nuclear reactors. A good deal could be done to flatten 
the electricity load curve by the extensive adoption of 
three-shift working, extending the use of storage heating 
and air conditioning, and by pumped storage. 

Considering the extra resources involved in the pro- 
vision of nuclear power stations it was apparent that 
unléss there was a substantial reduction in their real 
capital cost the rate of investment might be a limiting 
factor on the speed of nuclear power development. But 
none of these considerations should deter us from pro- 
ceeding with the largest nuclear power programme that 
was required to meet the need and that the national 
economy could support. We should gain in the long run 
by cutting down the use of imported fuel. The com- 
mercial stations now under construction were an essential 
pioneering development through which we might gain the 
experience to enable us to produce better and cheaper 
types. They were also a demonstration and a shop 
window for all the world to see. 

Summing up, Sir Josiah said that we could not hope 
or wish to occupy our nineteenth century place in inter- 
national politics. But just as we led the way in consti- 
tutional democratic government so we could still lead the 
peoples to a better way of life and to higher standards 
by assisting them to’ develop their national resources. 
In all this, science and engineering would play the 
dominant role and the electrical industry would be the 
medium through which most of it would find expression. 





Mr. D. W. Parkes, Mr. E. C. Norfolk, Mr. and Mrs. J. P. Montgomery, Mr. and Mrs. R. A. Jones and Dr. H. H. Ballin 














ELECTRIC. 


POWER 


nn 
Lue , 
Power 


the cor 
electrici 
broader 
lapping. 
nuclear 


Coal- 
In t 
Station: 
M.I.Me 
Electric 
M.I.Me 
design | 
the nat 
functiol 
designe 
object 
the poc 
the de: 
regard 
engine¢ 
merits. 
a static 
standb: 
Anothe 
system 
station 
the an 
total p 
The 
large f 
ing he 
deliver 
lines. 
electri 
only i 
Trent. 
by this 
establi 
total ir 
In | 
author 
lead te 
increa: 
costs. 
efficies 
There 
and s 
condit 
A cur 
size W 
In ¢ 
histor: 
by th 
sectior 
standi 
(Elect 

1956) 
first ¢ 
all nit 





NE 1957 


ication 
sessed, 
suppiy 
apable 

Tke 
nergy. 
years, 
mited. 


most 
come 
> new 
e real 
re to 
st of 
S the 
to be 
must 
rs to 
only 
vould 
more 
d by 
atten 
n of 
ating 





pro- 
that 
real 
iting 
But 
pro- 
that 
onal 
run 
om- 
tial 
the 
\per 
hop 


ope 
ter- 
sti- 
the 
rds 
es. 
the 
the 

on. 








a 
x 


ELECTRICAL REVIEW 21 JUNE 1957 


POWER CONVENTION PAPERS 





1149 


ELECTRICITY GENERATION 


Supply and Manufacturing Aspects 


ry 
ALHE first three papers read at the British Electrical 
Power Convention this week occupied one session under 
the common heading “Generation.” They presented 
electricity supply and manufacturing aspects of the 
broader subject, and there was a fair amount of over- 
lapping, particularly in regard to generator design, 
nuclear energy and forecasting future developments. 


Coal- and Oil-Fired Stations 


In the first paper, “Coal- and Oil-Fired Power 
Stations,” the authors, Mr. F. H. S. Brown, B.Sc.(Hons.), 
M.I.Mech.E., M.I.E.E., chief engineer of the Central 
Electricity Authority, and Mr. E. S. Booth, M.Eng., 
M.I.Mech.E., M.LE.E., deputy chief engineer, generation, 
design and construction, C.E.A., stressed that in view of 
the nationally interconnected system no single station 
functioned in isolation and consequently was neither 
designed nor operated as an isolated entity. The first 
object of comprehensive interconnection was to permit 
the pooling of spare generating capacity, and this allowed 
the designer a slightly greater measure of freedom in 
regard to precautions against “ trouble,” so that straight 
engineering problems could be considered more on their 
merits. With interconnection, outage of any one unit in 
a Station was covered by a relatively small amount of 
standby capacity at a large number of other stations. 
Another advantage conferred by the fully integrated 
system was the scope for concentrating generation at 
stations with the lowest fuel costs. Some two-thirds of 
the annual output was generated by less than half the 
total plant installed. 

The difficult technical problems in choosing sites for 
large power stations were summarised under the follow- 
ing headings: area, levels, sub-soil, cooling water, coal 
delivery, ash disposal, access, pure water and overhead 
lines. The coalfield producing the largest quantity for 
electricity generation was the East Midlands where the 
only important source of cooling water was the River 
Trent. By supplementing the cooling facilities afforded 
by this river with cooling towers it had been possible to 
establish a chain of power stations in this area with a 
total installed plant capacity of 5,000 MW. 

In dealing with the choice of generating plant the 
authors said that broadly an increase in unit size would 
lead to a lower capital cost per MW installed, while an 
increase in steam conditions would result in greater capital 
costs. Higher steam conditions led to higher thermal 
efficiency; hence lower fuel costs must be pursued. 
There was a direct relationship between the size of unit 
and steam conditions in that increase in inlet steam 
conditions rendered desirable an increase in unit size. 
A curve (Fig. 1) showing capital cost/kW against unit 
size would not be smooth but stepped. 

In a later section of the paper the authors traced the 
historical evolution of the power stations built or designed 
by the C.E.A. since its inception, of which in the next 
section, “ Progress with Plant Installation,’ two out- 
standing examples were given. Work on the Stella stations 
(Electrical Review, 19th August, 1955, and 2oth July, 
1956) began one month after Ministerial sanction; the 
first 60 MW set was commissioned within 34 years and 
all nine sets were in service two years later. Finally, it 





Fig. |.—A curve_showing capital cost/kW would not be smooth - 
but stepped 


was said that owing to improved thermal efficiency the 
average fuel consumption at the C.E.A. stations had fallen 
from 1-49 lb/kWh sent out immediately before vesting 
day to 1-29 lb/kWh sent out during 1956, despite a fall 
in the average calorific value of coal used. 


Boilermaking Contribution’ 

A factual survey of the boilermaking industry as it 
stands to-day was the context of the second paper, 
“ The Contribution of the Boilermaking Industry to the 
Economic Development of Electric Power Generation,” 
by Mr. W. F. Simonson, B.Sc.(Eng.), A.C.G.L, 
M.I.Mech.E., technical officer of the Water-Tube Boiler- 
makers’ Association. He started with the presentation of 
a record of post-war achievement, introducing four sets 
of curves, reproduced on page 1150 (Fig. 2), which tell 
their own story. 

The achievement of maximum economy required that 
the associated boiler plant should be concentrated in a 
single unit boiler, and post-war development in the boiler- 
making industry had been directed to that objective. The 
contribution of the large unit boiler to the overall economy 
in capital costs was thus: shown to be very substantial, 
the heavier scantlings and special alloy steels necessitated 
by the advanced steam cycles being offset by economy 
in materials and labour in construction by the concentra- 
tion of steam output in the single unit. 

The higher feed-water temperatures associated with 
advanced steam cycles had posed a design problem in the 
provision of lower temperature heat recovery surfaces, 
but the radiant furnace of the modern boiler offered scope 
for the full exploitation of preheated air. In the large 
unit automatic combustion control became a virtual 
necessity in view of the heat flow rate and the consequent 
magnitude of the losses involved in lack of speedy response 
to load changes or variation in fuel quality. 

The average gross calorific value of the coal used in 
1939 was 11,520 B.Th.U./lb, while the figure returned 
in the eighth report of the C.E.A. was 10,814 B.Th.U./lb, 
a reduction of 6 per cent. This deterioration was 
attributable in part to the extension of mechanisation in 
mining with the resulting increased quantities of slack 
coal and ash content. 

In reviewing manufacturing developments the author 
indicated that the advance in welding technique had made 
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(a) Number and total evaporative capacity of boilers commissioned by 
the electricity supply industry, 1946-1956. 
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(c) Aggregate annual capacity of boilers commissioned in post-war years, 
showing segregation of boiler sizes. 
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(b) Average unit capacity and capacity of largest boilers commissioned 
annually by the electricity supply industry, 1946-1956. 
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(d) Aggregate annual capacity of boilers commissioned in post-war years, 
showing segregation of steam conditions. 


Fig. 2.—A record of post-war boiler commissioning achievement 


possible the economic production of the large modern 
boiler. Advanced steam pressures called for drum 
thicknesses of from 5 to 6in, even when advantage was 
taken of a high tensile steel of 34 tons per sq in. 

Automatic continuous welding was employed, using 
coated electrodes and surrounding the arc by a hydro- 
carbon gas to protect the weld metal from. atmospheric 
contamination. 

He drew attention to the necessity of careful site 
organisation for the erection of a modern boiler, saying 
that the sequence of deliveries and the erection pro- 
gramme was planned in the works at a very early stage. 

Site X-ray examination was a cumbersome operation 
and it had now been largely superseded by the use of 
radioactive isotopes which in suitable situations could 
provide a single wall exposure. Finally, the author dealt 
with research activities and the industry’s contribution 
to nuclear energy development. 


Turbo-Alternator Manufacture 


In presenting the third paper of the generation session, 
“The Contribution of the Turbo-Alternator Manufac- 
turers to Technical Advancement and to the National 





Economy,” Mr. L. S. Robson, M.C., M.Sc.Tech., 
M.I.Mech.E., assistant chief mechanical engineer, Metro- 
politan-Vickers Electrical Co., Ltd., said that in addition 
to plant for major power stations in this country 
generating units were produced for industry at home and 
export to all countries and that the overseas sales formed 
an important contribution to the national economy. He 
paid tribute to the then B.E.A. for their production of 
forward estimates of plant requirements in the early post- 
war years, without which it would not have been possible 
for the industry to extend its manufacturing facilities. 
But quantity alone was not the sole criterion by which 
the manufacturers’ effort had to be judged: electricity 
had to be produced -economically and the consumption 
of fuel was an enforced wasting of natural resources. 
Because an ever-increasing proportion of the electricity 
output had been produced by new and more efficient 
machines the average thermal efficiency had been raised 
and there had been an increase of 77 per cent in total 
generating capacity since vesting day, from 11,558 MW 
to 20,469 MW. 

From an economic study Mr. Robson had drawn the 
following conclusions: thermal efficiency and fuel con- 
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Fig. 3.—The pioneer water- 
ooled alternator in Bold power 
station 


camption were improved 
with higher steam con- | 
citions; reheating offered © 
nermal gain; reheat stations 
eed be no more expensive 
han non-reheat ones; the 
apital costs of stations fell 
is unit ratings were 
ncreased; economic 
pressures and temperatures 
increased with unit ratings; 
slight departures from 
economic conditions pro- 
duced only slight increases 
in the costs of generation. 

Dealing with progress in generator design and referring 
to the adoption of hydrogen cooling as a major factor, 
the author then said there had been the later introduction 
of the water-cooled stator which was significant. This 
was being adopted for 200 MW alternators under con- 
struction and for 275 MW units that were projected, 
although a pioneer installation was the 30 MW alternator 
in Bold power station, Fig. 3 (see Electrical Review, 7th 
October, 1955). 

From a table of comparison of steam cycles presented 
by the author it appeared that a last blade designed for 
60 MW in double flow under 900 lb/sq in, 900 deg F 
conditions would give 30 MW in single flow at 900 
lb/sq in, 900 deg F; but it would need to be in triple 
flow for both 100 MW at 1,500 lb/sq in and 120 MW 
at 1,500 lb/sq in; and it might not be acceptable in 
quadruple flow for 200'\MW at 2,350 lb/sq in. 

The development of a new last blade was a major 
undertaking, for as the blade height was appreciable 
compared with the mean diameter the variation of blade 
pitch was considerable, and this coupled with the necessary 
taper led to difficulties in providing a suitable steam path 
at the root and tip as well as at the mean diameter. 

Referring to the problems in design brought about by 
the widespread reintroduction of the reheat cycle, Mr. 
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Robson said the re-admission of high-temperature steam 
had a direct effect on the design of intermediate pressure 
cylinders of large reheat machines. 

Finally, in a passing reference to steam turbines for 
nuclear power stations he presented an illustration of a 
longitudinal section through a 3,000 r.p.m. two-cylinder 
tandem turbine of 80 MW capacity to be installed at the 
Berkeley power station (Fig. 4). 


TRANSMISSION AND 
DISTRIBUTION 


Ar the session on Wednesday morning, which was 
allocated to transmission and distribution, Messrs. F. J. 
Lane, O.B.E., M.Sc., M.LE.E., and W. Casson, M.LE.E. 
(C.E.A.), presented a paper on the economic aspects of 
transmission at 132 kV and 275 kV. In 1956 the grids 
in England and Wales accounted for £22 million com- 
pared with {£110 million spent on generation and £75 
million on distribution. Schemes had been approved in 
1956-57 to the value of £46-74 million (as against £11-5 
million in 1948-49) divisible among its components as 
shown in thé table on the following page. The figure 


Fig. 4.—Longitudinal section of 80 MW, 3,000 r.p.m. alternator to be installed at the new C.E.A. Berkeley nuclear energy power station 
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PROPORTION OF EQUIPMENT COSTS IN TRANSMISSION 
SCHEMES APPROVED DURING 1956/57 











Ref. No. Item | £ million | Per cent 

| Overhead Lines ve siti oss aor | 664 | 142, 2 | 
2 | Cables... si see ng ~ ~ 844 | 180 
3 | Switchgear os — ao | Soe | =a 
4 renee and Reactors... i .. | 84 | is 
5 Civil Works... ; - .» |. ee | 65 
6 | Metering.. ' ‘8 nie 0°17 0-4 
7 | Central Indicating Equipment . | Of | ol 
8 | Contingencies and Engineering Costs | 6°34 | 13°5 

| 46°74 | 1000 











for overhead lines was low owing to previous approvals 
in respect of the 275 kV supergrid. 

To limit short-circuit levels at bulk-supply points for 
Area Boards (750 MVA at 33 kV and 250 MVA at 11 kV), 
the reactances of transformers were settled at percentages 
that depended on the transformer rating (e.g. at 12-5 for 
60 kVA and 17-0 for 90 kVA), the basic levels being 
3,500 MVA at 132 kV and 7,500 MVA at 275 kV. Trans- 
former peak loading, having regard to daily load cycles, 
was normally taken at 130 per cent of rated capacity. All 
new 132 kV transformers had an on-load tapping range of 
+ 10to — 20 per cent. 

Cost per kVA per circuit of heavy duty 275 kV over- 
head lines ({0-021/kVA) was less than one-half of that 
of the cheapest 132 kV lines. For cables the cost per kVA 
was about the same for 132 kV and 275 kV and was 
seventeen times that of heavy-duty 275 kV overhead con- 
struction. Dielectric (fixed) losses of 275 kV cables were 
ten times the corona and leakage losses of overhead lines, 
though at full load total losses of cables for the same 





Left: Mr. and Mrs. C. A. Hughes. Right: Mr. and Mrs. V. W. Dale 
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power transfer were 10 per cent lower. Double circuits 
were to be employed for 275 kV lines, with provision in 
tower design in certain cases for later conversion to 
380 kV, which would raise transmission capacity per circuit 
from 550 to 750 MW. 

Greatest flexibility in operation was obtainable from 
double-bus substations, but their cost averaged 2-44 times 
that of one-switch stations. In the latter inter-tripping 
(by single-phase earth-fault throwers) was required to 
clear switches at the remote end of the line in the event of 
a transformer fault. Tripping times for 132 kV protective 
gear had been reduced to 0-03 sec from the 0-75 sec of 
early types. New remote bulk supply substations were 
unattended with limited manual control (through P.O. 
channels) from the nearest generating station. 

Estimated annual costs of an overhead line transmitting 
1,500 MW were greater with d.c. at2 X 400 kV than with 
a.c. at 400 kV up to 320 miles, but would be 30 per cent 
less at 650 miles. For submarine cables transmitting 750 
and 100 MW they would be equal at 22 and 18 miles 
respectively. In Britain distances would rarely exceed 
100 miles, though if substantial lengths of cable were 
included d.c. might prove more economic. 

Justification for the 275 kV supergrid was presented 
in detail in regard to the substantial savings in costs of 
generating plant otherwise necessary and to its flexibility 
in operation. It was conceived as a national transmission 
system rather than as a regional interconnection system, 
which was the original basis of the 132 kV grid. The 
existence of a high-voltage network would greatly 
facilitate the integration of nuclear generation with the 
system. Although transmission at high load factors from 
conventional power stations at the coalfields to load 
centres would no longer be a vital factor, the increasing 
interconnection requirements for pooling spare plant 
would make economical use of the system. 


High-Voltage Switchgear 

Developments in transmission switchgear for 132 kV 
and over, the greater proportion of which had been 
exported, were dealt with by Mr. C. H. Flurscheim, B.A., 
M.I1.E.E., M.Am.LE.E. (Metropolitan-Vickers Electrical 
Co.). During the past 25 years, he said, British practice 
had more than kept pace with the increasingly severe 
fault conditions, due to greater concentrations of power 
and higher voltages, by the introduction of new designs 
of oil and air-blast circuit-breakers with typical reductions 
in total break time of from Io to 3 cycles. Interrupting 
capacity had been raised from 1,500 to 5,000 MVA at 
132 kV without increase in size. Ratings now available 
included 12,500 MVA at 275 kV and 20,000 MVA at 
400 kV. 

The large short-circuit test plants had enabled circuit- 
breaker performance to be thoroughly investigated, but 
the increase in short-circuit levels had resulted in a 
preference, in this country, for multi-break types and 
“unit ” testing, which permitted full-scale tests to be made 
on components. Over 450 breakers, bulk-oil and air- 
break, for voltages in excess of 132 kV had been ordered 
from British manufacturers since the war. Among these 
were 330 kV designs for Central Africa and Australia. 

Many designs of British breakers could be tested at 
rated short-circuit current in association with an appro- 
priate share of 1-5 times phase-to-neutral voltage. As an 
unearthed three-phase fault was unlikely to occur at 
maximum fault power, however, a factor of 1-25 would 
be more realistic. “‘ Synthetic ” methods, using relatively 
low-power current and voltage sources, had not so far been 
accepted in British practice as test results introduced 
serious uncertainties. 
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Fig. 5.-—Single phase of a 10,000 MVA, 330 kV six-break dead-tank 
oil circuit-breaker 


In some countries system instability was commonly 
experienced and breakers for export had been specified 
to interrupt 25 to 33 per cent fault currents up to 2} 
times normal phase-to-neutral voltage. Over-voltages 
(perhaps four times the phase-to-neutral voltage) due to 
the interruption of capacitative currents associated with 
open-ended transmission lines could be avoided by pre- 
venting the arc restriking. This was done in British 
designs by raising the dielectric of the interruptors curing 
the first half-cycle after interruption or by fitting shunt 
resistors to them. High-voltage transients when switch- 
ing small inductive currents (e.g. magnetising currents of 
transformers) were limited usually by damping resistors. 

High-speed reclosure had not been specified for the 
British grid, on which instability was rarely found, but 
both single-phase and three-phase reclosure, which con- 
siderably affected mechanical design, was often required 
in export contracts. One type of bulk-oil circuit-breaker 
for 220 kV and above had a lenticular shape of tank 
(as shown in Fig. 5) which gave a more economical use 
of materials and required one-third less oil than did 
conventional designs. 

Three-post isolators, having the centre post rotating 
and horizontal blades making on to fixed contacts at each 
end, were employed for 132 kV outdoor stations, but a 
two-post single-gap contra-rotational design had been 
adopted for the 275 kV supergrid. It had fewer insulators 
(eight per phase) and required less floor space. 

For current transformer cores, grain-oriented silicon 
steel strip formed in clock-spring fashion had in recent 
years largely replaced laminations of hot-rolled silicon 
steel. Their permeability was comparable with that of 
nickel-iron alloys with the added advantages of higher 
saturation flux densities. Designs were available for 
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withstanding short-circuit currents up to 33 kA at 400 kV. 
Separately mounted current transformers, usually of the 
post type in cylindrical porcelain housings, were used for 
air-blast and low-oil-content breakers. Voltage trans- 
formers of the capacity type were generally the most 
economical at the higher voltages and were used on the 
132 kV and 275 kV grids. 


High-Voltage Transformers 

Progress in the design and manufacture of trans- 
formers for 132 kV, 275 kV and 400 kV since 1949 was 
reviewed by Mr. E. C. Rippon, M.IE.E. (C. A. Parsons 
& Co.), who referred to the British practice of effectively 
earthing neutrals of systems, which was becoming 
generally applicable throughout the world for over 
220 kV. Power-frequency voltage to earth during faults 
was thus limited to 80 per cent of the line-to-line voltage 
and this permitted a lower protection level, e.g. by the 
use of surge divertors of reduced voltage rating and of 
graded insulation. Most British transformers were now 
designed on the basis of surge tests at impulse levels 
recommended by B.E.A.M.A. (1956). A British four 
million volt impulse generator was believed to be the 
largest in Europe. Service experience indicated that, in 
general, transformers capable of withstanding appropriate 
impulse tests would deal successfully with switching over- 
voltages. The life of a transformer, which was related 
to maximum hot-spot temperature, was taken at 25 years 
when operated at 95 deg C continuously or 115 deg C 
for three to four hours daily (Fig. 6). 

Transport by rail was limited to 135 tons and existing 
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Fig. 6.—Typical loading curves for 60 MVA 132 kV transformer 
having a normal daily loading cycle of eight hours main load and 
sixteen hours reduced load 


loading gauges were also restrictive. Road vehicles 
were available for carrying 200 tons, but movement of 
loads exceeding 150 tons (gross) or 20ft width was pro- 
hibited by statute except by special order. This involved 
all transformers having a transport weight of more than 
105 tons. Dispensation in the public interest could be 
obtained from the Ministry of Transport, but the carry- 
ing capacity of existing bridges was generally inadequate. 

To reduce transport weight of transformers for the 
275 kV grid, higher flux densities, lighter tanks and 
improved dielectric performance for lessening internal 
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electrical clearances were being employed. Manufac- 
turing costs of three single-phase transformers were 
about 1-4 times those of three-phase units. Increase in 
rating for the same transport weight could be achieved 
by raising flux density, which could be done by using 
cold-reduced grain-oriented steel for the core. Aluminium 
windings gave a heavier and bulkier transformer. 

Improved design with better quality core steel since 
1949 had reduced iron losses by 20 to 25 per cent and 
copper losses by 15. per cent for transmission trans- 
formers, which normally had a load factor of about 
60 per cent. For generator transformers, which operated 
at a higher load factor, the reduction in copper losses had 
been 30 to 35 per cent with the same iron loss. 

Three-phase transformers, 132/275 kV, of 180 MVA 
could now be made and transported at the same stripped 
weight as existing 120 MVA auto-transformers. Reduc- 
tion of sound generated was obtainable through using 
lower core flux densities, but this would prevent the 
aimed-for increase of rating for a given weight; more- 
over, the increase in cost would be far greater than that 
incurred by providing external means. 


Distribution Systems 


“The Post-War Development of the Distribution of 
Electricity” provided the subject for Messrs. G. F. 
Peirson, M.I.E.E., M.Am.I.E.E. (Midlands Electricity 
Board), and J. Henderson, M.C., B.Sc., A.R.T.C., 
M.I.E.E. (South of Scotland Electricity Board), who after 
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Fig. 7.—Capital costs incurred in supplying modern housing schemes 


surveying engineering aspects previous to the passing of 
the 1947 Act turned to the technical and economic aspects 
of planning. 

For a high-voltage distribution network, minimum 
costs with best regulation within the statutory limits of 
+6 per cent were generally given by using 11 kV for 
a four mile radius, 33 kV for a 10 mile radius and 132 kV 
for distances greatly in excess of 10 miles, assuming a 
maximum load density of 300 kW/sq mile. The limiting 
feature below 132 kV was the short-circuit rating of 
switchgear, the cost of which rose rapidly with assigned 
values; the highest ratings were desirably 250 MVA at 
11 kV and 750 MVA at 33 kV. 

Automatic on-load voltage regulation should be pro- 
vided on all 33/11 kV transformers, and the distributor 
voltage drop kept below 4 per cent, thus restricting the 
length of medium-voltage distributors (which accounted 
for over half of the capital expended on distribution) 
to 250 yd when fully loaded. In a large housing scheme 
(Fig. 7) substations should be about 500 yd apart. 
Assuming ten houses per acre and an after-diversity 
demand of 2 kW per house, each substation would require 
a 1,000 kVA transformer. In urban areas interconnec- 
tion of substations could result in substantial economies. 

Distribution systems were usually reinforced by limit- 
ing the capacity of transformers installed and increasing 
the number of substations. With one-second fault clear- 
ance the safe short-circuit power for a 0-15 sq in cable 
was only 280 MVA at 11 kV. Power factor improvement 
was best obtainable by installing shunt capacitors near 
inductive loads. 

Approximately 80 per cent of interruptions of supply 
by overhead lines in rural areas was caused by transient 
faults. Automatic circuit reclosers had been adopted by 
the Midlands Electricity Board, which had 46 installa- 
tions protecting 459 miles of 11 kV line supplying 1,013 
substations (capacity 32,000 kVA). There were no 
transient faults during eight months of last year on these 
lines compared with 48-5 per 100 route miles on the 
remainder of the 11 kV lines. Had the lines with 
reclosers been protected by fuses, the cost of their 
renewal would have been equivalent to a capital invest- 
ment on 115 reclosers. Another development conducive 
to lower capital costs was the introduction by the Eastern 
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Electricity Board of interruptor heads for fitting to 33 kV 
air-breik isolators, which enabled them to break currents 
of small magnitude. 


Switchgear up to 66 kV 

In a paper on “ Power Station and Distribution Switch- 
gear up to 66 kV,” Mr. J. S. Cliff, M.I-E.E. (General 
Electric Co.), briefly reviewed new British Standards and 
purchasing specifications of the C.E.A. and Electricity 
Boards. Referring to control of auxiliaries in power 
stations, he observed that medium-voltage circuit-breakers 
were now exclusively of the air-break type with solenoid 
control for 1,200 A and above and horizontal isolation. 
For less important circuits switches combined with h.b.c. 
cartridge fuses were often used (35 MVA). 

Direct-to-line motor starters were usual, with overload 
tripping. Above 50 h.p. earth-leakage protection was 
sometimes provided. The largest 415 V motors were 
about 150 h.p.; above this 3-3 kV was used, but for future 
larger power stations, which required motors up to 
6,500 h.p., 6-6 or 11 kV would be necessary. In the 
nuclear power stations now being built, the only motors 
requiring special switchgear were the 2,000 to 3,000 h.p. 
variable-speed machines driving the CO, blowers. 

For main distribution most indoor 33 kV circuit- 
breakers were of the bulk-oil type with a trend towards 
vertical isolation with double breaks. At higher MVA 
ratings their size was less than a quarter of that of 
designs of 20 years ago. Outdoor single-tank bulk-oil 
33 kV breakers were available for 1,500 MVA, usually 
with two breaks per phase and cross-blast arc control 
pots. Smaller transformers could be less expensively 
controlled by non-automatic air-insulated switches fitted 
with interruptor heads, which extinguished the arc before 
the main contact became disengaged. 
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For transformers too large for h.v. fuse protection 
(above 750 MVA) fault-throwing switches could be used. 
Such switches were normally open, but a fault within the 
transformer released their contacts to apply a fault from 
one line to earth, thus operating the feeder circuit- 
breakers. The majority of 6-6 and 11 kV cable-network 
switches had breaking capacities of 250 MVA or less. 
A new form of busbar insulation consisted of cast resin, 
which had also been applied to current and voltage trans- 
formers, giving high insulation, mechanical strength and 
complete sealing from moisture. 

Small pole-mounted circuit-breakers were typically 
rated at 200 A normal current and 75 MVA for 11 kV 
and 50 MVA at 6-6 kV. They were often arranged for 
automatic reclosing, which avoided long periods of con- 
sumer disconnection for transient faults (Fig. 8). 


Distribution Transformers 


Advances since 1945 in the design and manufacture 
of “ distribution ” transformers, i.e. those ranging from 
5 kVA single-phase to 1,500 kVA three-phase at voltages 
up to 33 kV were described by Mr. Sebastian Z. de 
Ferranti (Ferranti). These achievements he summarised 
as standardisation, improvements in core steel and the 
introduction of silicones (Fig. 9). Average power losses 
with hot-rolled silicon steel and a flux density of 13,000 
gauss had been reduced from 1-07 W/Ib to 0-80 W/Ib. 

In addition, the introduction of cold-reduced (grain- 
oriented) steel had made possible the lowering of iron 
losses by 20 per cent for inductions of 16,500 gauss. 
This resulted in transformers of smaller dimensions and 
weight, which could be further lessened by the use of 
polyvinyl acetal insulation. Availability of adequate 
supplies of cold-reduced steel in continuous coil form 
dominated developments in core manufacture. 
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Fig. 9.—Improvements in size, iron loss and weight for 15 kVA 
single-phase | 1 kV rural transformers 


The high cost of cold-rolled steels had counteracted 
the increasing —_ ratio of copper to aluminium and 
delayed use of the latter on economic grounds. Anodised 
aluminium, however, with its very thin insulating coating 
giving nearly unity space factor, might be suitable for use 
with silicones and non-inflammable liquids, but the greater 
expansion of aluminium might present a serious problem. 

Fire risk could be avoided by use of chlorinated 
diphenyl compounds (usually “ Pyroclor ’’) instead of oil, 
but this might add up to 4o per cent to the cost of a 
transformer, or by the use of silicones. Oil temperatures 
were restricted to 90 deg C, which limited the tempera- 
ture of nornaal solid insulating materials. Silicone bond- 
ing resins, however, had enabled inorganic Class H or 
Class C materials (e.g. glass, asbestos and mica) to be 








Left: Mr. A. R. Cooper, Mrs. Bray, Mrs, Cooper and Mr. D. W. Bray. 
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Operated continuously at about 200 to 230 deg C in dry 
transformers. Such transformers were generally smaller 
and about 60 per cent of the weight of oil-filled units; 
their capital cost might be 60 per cent higher. 


NUCLEAR ENERGY IN 
GREAT BRITAIN 


Tue fact that a shortage of coal for the generation of 
electricity would be felt as early as 1960 was pointed out 
by Messrs. J. C. Duckworth, B.A., M.LE.E., deputy chief 
engineer, nuclear power, and W. H. C. Pilling, B.A., 
M.LE.E., nuclear projects engineer.of the Central Elec- 
tricity Authority, in their paper entitled “‘ Nuclear Energy 
in Great Britain.” They outlined the British programme 
of nuclear power development to 1965 and discussed the 
early designs for nuclear power stations, most of which 
have already been fully described in this journal. 

The authors showed that the most obvious disadvantage 
of nuclear power stations at present was their high capital 
cost, although ultimate generation costs might not be 
materially increased. In view of this immediate efforts 
were being made by all designers to reduce capital cost 
per kW sent out. The present type of gas-cooled thermal 
reactor, using natural uranium and solid rod fuel elements 
with magnesium alloy canning, had certainly not reached 
its zenith with the Bradwell, Berkeley, and Scottish 
designs, greatly advanced though these were on Calder 
Hall. It seemed likely that with improvements in 
engineering techniques only, the cost of such a typical 
two-reactor station might well fall soon to a figure only 
slightly above £100 per kW sent out, including the 
allowance for access road construction, electricity and 
water supplies, engineering charges, etc. At this capital 
cost, the overall generation costs of the nuclear station 
would be more directly competitive with that of modern 
conventional stations. 

The future was not very clear since there were so many 
possibilities. So far as the gas-cooled thermal reactor 
was concerned, development must lie along two paths— 
firstly, increasing the surface to volume ratio of the fuel 
element to increase heat ratings per ton of fuel and, 
secondly, a move to higher temperatures, both to increase 
heat ratings and to raise thermal efficiency throughout 
the plant. These developments would almost certainly 
necessitate the use of enriched uranium to different 
degrees, and the eventual end to this series of designs was 






















Right (standing): Mr. W. F. Parker, Mrs. Young, Mr. and Mrs. H. D. 
H. Young and Mrs. Parker 


the high-temperature gas-cooled thermal reactor now 
being studied at Harwell, which would bear no more 
resemblance to Calder Hall than a modern Rolls Royce 
to a Model T Ford. 

By the 1960’s a whole new range of economic designs 
was likely to appear. The early: reactors would all 
produce plutonium as a by-product and the whole British 
programme was based on the assumption that it could 
eventually be burned later on in the programme, possibly 
in fast breeder reactors of the type being built at 
Dounreay. The general tendency in all these systems 
was for the degree of enrichment of the fuel to increase, 
coupled with a decrease in core size of the reactor. This 
tended to lead to a steady reduction in capital cost per 
kW, but it also posed difficult engineering problems. 
While the exact course of future events was somewhat 
uncertain, there were good prospects of early reductions 
in both capital and generating costs, and it seemed certain 
that on its economic merits alone nucléar power was 
destined to play an ever-increasing role in augmenting 
the energy resources of the nation. 


ELECTRICITY IN INDUSTRY 


Genera economic aspects affecting the supply of 
electricity to industry were covered by Mr. C. T. Melling, 
C.B.E., M.Sc.Tech., M.LE.E., M.I.Mech.E. (Eastern 
Electricity Board), who placed the number of factories 
served in Great Britain at 200,000, consuming in the 
aggregate 40,000 million kWh per annum. In addition, 
some 13,000 million kWh per annum was produced by 
industrial plants. 

The gross revenue of the electricity supply industry 
was only 20 per cent of the capital expenditure, but the 
incidence of capital charges on the price of electricity 
could be reduced by improving load factor. This could 
be achieved by increasing the number of uses of electricity 
and of the length of the periods of its use, by tariff 
encouragement and development of appliances for off- 
pak applications and by vigorous commercial activity. 
Although the cost of electricity represented only 1 to 3 
per cent of the cost of industrial production, the total 
amount spent on it was great. 

Capital investment in the electricity supply industry 
had reached £2,250 million and should be increased by 
about £250 million each year. Relative percentage 
variations in the three main categories and in fixed and 
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running costs to the total over the years were as given 
in the accompanying table. The proportion of capital 
charges would probably increase, especially with increase 
in nuclear generation. 





TABLE | 
| 1938/39 1947/48 1955/56 
Capital charges... ; al 518 27:2 30°7 
Operation . a ‘ 31°4 | 33°4 28°3 
Fuel... : = oa 168 | 39°4 41:0 
100:0 100°0 100°0 
Fixed charges ae 81:0 58:0 57°0 
Running costs ; 19:0 42:0 43°0 
100-0 100-0 100-0 














In view of annual overhauls of generating plant, avail- 
able capacity was less in spring, summer and autumn 
than in winter and seasonal loads were therefore not off- 
peak. High plant load factor of grid interconnected 
power stations was not enough to minimise capital 
charges. It tended to be much greater than that of 
localised distribution, the capital expenditure on which 
was now £1,200 million. Full advantage must be taken 
of the marked diversity between demands for motive 
power and for domestic purposes, which extended the 
hours of use. Two-shift working in industry was largely 
responsible for a load factor of 60 per cent in the U.S.A. 
compared with the 48 per cent of the Central -Electricity 
Authority. 

The author made numerous suggestions relating to 
possible off-peak uses of electricity before turning to 
tariffs. No hard cleavage, he pointed out, could be made 
between peak and off-peak supplies. An intervening 
type was the “near-peak” (which under changed 
conditions might become “ peak ”) justifying materially 
greater prices than “ off-peak.” He also showed the 
impracticability of closely relating tariffs to the cost of 
supply in all cases. 

Saturation in industrial electrification was not likely 
to be reached during the present century. Automation 
in mass-production industries would increase the demand 
for electricity, as would also manufacture through electro- 
chemical processes of materials as sub- 
stitutes for those in which there was a 
national shortage. 
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indoor transformers and switchgear, but as transformers 
with non-inflammable coolant cost 42 per cent more, their 
application would be limited. Transformers with Class H 
insulation and natural air cooling, weighing only 60 per 
cent of the oil filled type, could be mounted on the 
building superstructure. The extra cost of cold-reduced 
grain-oriented steel for cores was only 2 per cent, which 
could be recovered in under two years by a saving in 
iron losses alone. 

Motors in large installations of 3,000 h.p. or more could 
be started direct-to-line. The use of frequency changers 
was sometimes warranted to permit the use of three-phase 
motors running at much more than the 3,000 r.p.m. 
possible at 50 c/s, which because of their smaller size and 
weight could be built into machines or easily handled. 

For obtaining variable speed drives from an a.c. supply, 
Ward-Leonard sets, sometimes with three-field generators 
(series, self and separately excited), were most commonly 
employed. Owing to their loss of efficiency due to the 
three conversions between electrical and mechanical. 
energy, the mercury-arc rectifier with shunt-field control 
of the motor was used for some large drives, despite its 
more complex control. Its high fixed arc drop made it 
unsuitable for low-voltage applications, for which the 
germanium power diode was coming into prominence, 
chiefly because of its low forward voltage drop and ability 
to withstand a high peak inverse voltage; its losses at 
20 V d.c. output were 25 per cent less than those of a 
selenium rectifier. It would, however, be destroyed at 
about 100 deg C, whereas silicon rectifiers (now under 
development) could withstand 300 deg C, but had twice 
the losses of the germanium type. 

Sequence control of factory operation could be carried 
out by light, readily replaceable, plug-in Post Office low- 
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Plant in Factories 


Selection, installation and mainten- 
ance of electrical plant in factories was 
dealt with by Sir Henry Clay, Bt., M.A., 
M.LE.E., and Mr. G. Ovens, B.Sc., 
M.I.E.E. (McLellan & Partners) on the 
basis of obtaining the greatest produc- 
tive capacity for the least capital outlay 
and lowest working costs. With auto- 
matic factories already on the horizon, 
high output increasingly depended on 
planned preventive maintenance. 

Electrical distribution systems in NN 
factories were as diverse as the factories 
they served. In one large scheme 
(42,000 h.p.) motors of over 2,000 h.p. 
were supplied at 11 kV, 27 between 200 x 
and 2,000 h.p. at 3-3 kV and the rest of 
the 732 motors at medium voltage. In -— 
addition, a 110 V supply was available x 
for all portable lamps and tools. Oil [ 
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Fig. 10.—High voltage distribution system in 
large tin-plate factory with 30 MW installed 
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voltage relays which minimised maintenance labour. 
Magnetic amplifiers, having no wearing parts, had a much 
longer average service life than electronic equipment; the 
same consideration applied to saturable reactors in the 
control of large amounts of a.c. power. Examples were 
given of increases of productivity and economy obtainable 
by the use of electronic systems, in which one second in 
human awareness was a micro-second in the electronic 
time scale, thus saving valuable skilled time in calculations 
when applied to computers. 


Electrical Installations 


In a paper on industrial and commercial electrical 
installations, Mr. H. S. Wathes (T. H. Wathes & Co.), 
president of the Electrical Contractors’ Association, 
described the methods and organisation required in con- 
tracting work and illustrated his remarks with examples 
of their application. Emphasising the need for consulta- 
tion with the factory engineers from the start, he pointed 
out the value to a contractor’s engineer of acquiring some 
knowledge of the technique and machinery used in the 
industry under consideration. 

In the woollen industry a medium-voltage system with 
oil circuit-breakers was usual. In larger mills oil breakers 
were installed on sub-main distribution switchboards 
often with air-break switches elsewhere. Paper-insulated 
four-core cables were generally preferred. Accepted 
practice now was to use h.r.c. fuses in the distribution 
boards for all local circuits. The overhead busbar 
trunking system gave a neat and flexible layout where 
numerous individually driven machines were installed. 
General use was made of heavy-gauge welded black and 
galvanised screwed conduit containing v.r.i. and p.v.c. 
cables. Lighting intensities in the burling and mending 
departments gave an average of 75 L/sq ft and over 
looms 30 L/sq ft. In one weaving shed in Yorkshire 
1,200 fluorescent fittings were installed in continuous 
rows at right angles to the looms. 

By March, 1956, 172,000 farms (consuming an average 
of 5,720 kWh/annum each) had been connected to the 
mains, twice the number served in 1948 (average 3,400 
kWh each) which then formed 31 per cent of the total. 
The author’s own 100-acre farm used 18,000kWh/annum, 
indicating the scope for improvement. The general 
advance was partly due to electrical engineers who had 
designed equipment to carry out new processes, such as 
the small automatic hammer mill with or without mixer. 
Upwards of 25,000 combine harvesters were now in use 
in this country. For drying grain slowly in the first part 
of its storage period, electricity was far less expensive 


Left : Messrs. W. J. A. Painter, W. H. Dunkley, P. Briggs, C. G. Richards and C. F. Walkland. Right : Messrs. J. 1. Bernard and C. R. King 
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in initial outlay and running charges than any othe 
means. With an average of 5 per cent moisture reduc 
tion, the consumption of electricity amounted to 70 t 
100 kWh/ton. For drying grass and hay the consumptio1 
was from 250 to 500 kWh/ton, including that for botl 
fan and heater. 

Modern boot and shoe factories, producing 10,000 pair: 
a week, could accommodate 300 machines on a produc- 
tion floor area of 20,000 sq ft. With engine driven over- 
head shafts the output would have fallen to 6,000 pairs. 
Some machines were fitted with heating elements of from 
0-2 to 3 kW. 

Maintenance of precisely controlled temperature and 
humidity was often required in tools standards rooms 
and was being achieved by means of small automatic 
electrically operated refrigerators. 





HOUSES INTO HOMES 


Economics of a Well-Wired Home 


LnapzouaTe and obsolete electrical installations 
might soon become a problem on a national scale and 
this would probably be at a time when the industry’s 
resources were hard-pressed to meet the demands of a 
progressive and expanding economy. This warning was 
given by Mr. E. J. Davies (Wandsworth Electrical Manu- 
facturing Co., Ltd.) in a paper in which he drew attention 
to both the short- and long-term consequences of the lack 
of sufficient socket-outlets. 

Before the war, he said, competition between private 
developers had brought down the cost of new houses to 
a very low level and although prospective purchasers 
were offered many inducements to buy, extra electrical 
facilities were not among them. The absence of a 
universal socket-outlet also had a restrictive effect. Even 
at the present time new houses were being equipped with 
an average of only one outlet in each room. These 
homes were being built to last 50 to 60 years and could 
reasonably expect to enjoy the benefits of nuclear 
generation. 

A major advance was the publication in 1944 of “ Post- 
War Building Studies No. 11” which recommended a 
minimum number of outlets for various parts of the home 
and proposed that they should be supplied from a ring 
circuit. This was followed by a new British Standard 
(B.S. 1363) for a 13 A shuttered socket-outlet and fused 
plug. Yet in 1953 a report by a sub-committee appointed 
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the Ministry of Housing and Local Government on 
Juicker Completion of House Interiors” stated: 
‘Whatever system is adopted it is important that the 
number of light and power points in a house should be 
kept to the minimum.” Thus the carefully considered 
recommendations of the Building Studies Committee 
were arbitrarily set aside by a purely temporary expedi- 
en 
ca 
fo 


ao 


« 


icy. A further common practice was to reduce’ the 

pacity of the consumer’s fuse unit, leaving no room 

r future extensions. 

Mr. Davies pointed out that the resulting demand for 
extra outlets and lighting points, coupled with the com- 
paratively high cost of making additions to existing 
installations, was a direct encouragement to the amateur 
wireman, to the serious detriment of wiring standards 
and public safety. ‘‘ Petty economies of this kind are 
quite contrary to the national interest,” he declared. 

Inadequate wiring was wasteful and restrictive; we 
could not afford it. It handicapped the natural expansion 
of the appliance industry and thus the export trade, which 
depended on a vigorous market in this country. In the 
United States an Adequate Wiring Bureau had been 
founded some 15 years ago and as a result the socket- 
outlets in many American homes were numbered in 
dozens per room. 

A new assessment of the domestic installation was 
urgently required. The rating of the supply intake 
needed to be considerably increased and more thought 
should be given to the consumer’s fuse unit. 

Discussing minimum standards and how to achieve 
them, the author listed the electrical equipment likely 
to be in common use and said that in an average three- 
bedroomed house at least 37 lighting points and 32 socket- 
outlets would be required, including five outlets in the 
kitchen, four in the dining space, six in the living space, 
eleven in the bedrooms, two in the hall, one on the 
landing, one in the loft and two in the garage. 

In a section on the economics of new installations, Mr. 
Davies quoted estimates, prepared according to a typical 
specification by a qualified electrical contractor, to 
demonstrate the extravagance of inadequate wiring. 
These gave the cost of equipping a new house with 
(a) twelve lighting points and six socket-outlets as £30; 
(b) twelve lighting points and sixteen socket-outlets as 
£50; and (c) 37 lighting points and 32 socket-outlets as 
£80. Converting (a) to (b) after occupation would cost 
£35 and (b) to (c) £60, no account being taken of 
redecoration and making good walls, floors and ceiling, 
which could multiply these costs by three. 

In conclusion, Mr. Davies said that every section of 
the industry could gain positive benefits from active 
promotion of adequate wiring in the home, but the 
greatest benefit of all would be felt by the general public, 
for whom it could be the password to full electrical living. 


Utilisation of Electricity 


The paper bearing this title, by Mr. V. W. Dale, 
Companion I.E.E. (former director of the British Elec- 
trical Development Association), began with the statement 
that although 80 per cent of the domestic premises in 
Great Britain were connected to the public electricity 
supply, in a very large proportion of them full advantage 
was not taken of the service. Better use would be in 
the interest of the national economy by improving load 
factor and reducing charges. 

Mr. Dale showed that the cost of electricity was favour- 
able in comparison with that of other methods and then 
indicated the state of “ saturation ” of various appliances 
to demonstrate the great scope which remained for 
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development. As a means of encouraging use he com- 
mended and briefly described the ring circuit system. 
He next explained how installations could be introduced 
in the conversion of older houses and dealt at some length 
with kitchen planning, presenting a number of layout 
diagrams. 

After some notes on the design and use of cookers, 
electric heating methods were considered. Mention was 
made of the desirability of introducing thermal insulation 
into houses and of ensuring that the entrance hall was 
kept warm. Hot water needs next received attention 
and again systems and equipment were described and 
illustrated. There followed some notes on refrigerators 
and the home laundry, with a brief reference to electricity 
in home hobbies. 

The next section of the paper reviewed progress in the 
sale of electricity to homes and of electrical appliances; 
owing to credit restrictions appliance sales fell in 1956. 
It was considered that the hiring of the larger appliances 
would help domestic load development. 

The beneficial effects upon the national economy of an 
adequate well-loaded electricity supply system were 
enlarged upon in the following section. Special emphasis 
was laid on the use by power stations of otherwise 
unusable coal; the controllability and cleanliness of 
electricity; and the relative cheapness of electrical 
methods. Another important factor was that the electrical 
manufacturing industry was successful in export trade 
largely by reason of the existence of a good home market. 
The lowering of production of appliances by the credit 
squeeze and hire-purchase restrictions affected both home 
and export prices and also affected employment. 

Finally, Mr. Dale reviewed the many ways in which 
the British Electrical Development Association stimulated 
the use of electricity and introduced a section of the paper 
on lighting by Mr. W. J. Jones, M.Sc., M.I.E.E., director 
of the Electric Lamp Industry Council. 

In this section Mr. Jones considered the reasons for 
the generally low standard of lighting in the home, 
despite the recognised benefits of proper illumination. 
Primarily, it seemed that original installations were 
inadequate and the tenants might have neither the money 
nor the desire to improve them. Secondly, the average 
consumer was not aware of the advantages of a complete 
and flexible installation and needed advice and encourage- 
ment. In the kitchen, particularly, better lighting could 
be provided for a small addition to the cost of the kitchen 
equipment generally. 

There should be a sufficient number of lighting sockets 
and the idea of “ suites ” of fittings was attractive; Mr. 
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Jones gave examples of such suites and appended to his 
contribution a schedule of lighting points and socket- 
outlets recommended for a home with up to 1,000 sq ft 
of floor area. 


The Housewife’s Point of View 


Introducing this paper, Miss Mary George, M.B.E. 
(director, Electrical Association for Women), said that 
the transformation of a house into a home depended upon 
the personality and capabilities of the woman who ran 
it and she could be greatly helped by electricity which, 
by reason of its versatility and adaptability, was able to 
meet the individual needs of a home. 

The general requirements of a home were comfort, 
simplicity, easy maintenance, attractiveness, privacy and 
peace of mind, labour saving, and storage facilities. Miss 
George proceeded to examine each of these to show how 
electricity contributed to their attainment. While material 
amenities alone did not make a home, scientific advances 
had established a basic standard of material comfort, so 
that every housewife should have the means of running 
her home in the way best suited to her circumstances. 

There were many different types of housewife, with 


POWER IN 


THE construction of the Owen Falls Dam and power 
station in Uganda was regarded as an “ act of faith ” in 
the ability of a major source of electricity to promote the 
future prosperity and advancement of an undeveloped 
part of Africa. That the construction of a second such 
scheme is being based on a much more minute examina- 
tion of the country’s future demands is clearly shown by 
the publication last week of “‘ Power in Uganda,” a study 
of the economic growth prospects of Uganda with special 
reference to the potential demand for electricity, prepared 
by the Economist Intelligence Unit, Ltd., for the Uganda 
Electricity Board.* 

The present position and future prospects of the 
principal agricultural occupations of the country are 
examined in considerable detail as affected both by 
internal conditions in Uganda and external marketing 
conditions which for such major exports as coffee and 
cotton are vital. The possible growth of heavy industry 
is examined and the conclusion reached that copper 
mining and smelting is likely to be the largest source of 
electrical load in the next fifteen years, with textile pro- 
duction, cement and phosphates the only other likely 
consumers of any magnitude. 

By 1970, however, it is anticipated that the light 
industrial sector of the economy will be using five to six 
times as much electricity as at present, and the com- 
mercial and domestic consumers three times as much. 
Last year the Board published its own forward estimates 
of load growth up to 1965 and an interesting graph com- 
pares the engineers’ and economists’ estimates. The 
economists’ figures are considerably lower in every field, 
but they themselves stress that conservative standards 
have been employed throughout and that the universal 


experience is that load growth always exceeds the . 


estimates. 

One of the most difficult assessments to make is the 
possible increase in the domestic load taken by Africans. 
This depends on the achievement of more permanent 
buildings, of a higher wage standard among African 


: * Available from the London Representative, Uganda Electricity 
Board, 27, Regent Street, London, S.W.1. Price 21s. 
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very different conditions, and Miss George showed how 
in each case electricity would enable women to live a 
fuller life, even contributing to their hobbies. 

The E.A.W. had begun a campaign, “ Electricity for 
Everywoman,” which aimed at telling women how 
electricity could meet their needs and at helping them to 
choose and use electrical appliances with understanding. 
Reference was made to the assistance offered by electrical 
housecraft advisers and electricity service centres. A 
series of leaflets was being prepared expounding the value 
of electricity to women in various spheres—in town and 
country, nurses, teachers, gardeners, and the elderly and 
disabled. 

The author then briefly touched upon the influence of 
electricity in the equipment and design of the home; 
insulation for heat and sound; standardisation of equip- 
ment; the inter-relation of apparatus; dual-purpose roonis 
and appliances; and automatic control. She emphasised 
the need for the education, not only of women, but also 
of designers, architects and builders. 

Finally, after a reference to the sociological implications 
of modern equipment, Miss George summarised the 
housewife’s needs in her home. 


UGANDA 


workers and on the promotion of a general desire for 
electricity for “ prestige” reasons. The authors consider 
that by 1970 the domestic African consumption will still 
be oniy relatively slight—about 4o million kWh annually 
among a population of about six million. This is a 
problem which must make for difficult forecasting in many 
developing countries of low living standards and the 
approach to it by the writers of the present report will 
undoubtedly be of use in guiding other colonial electricity 
authorities. 

Overall, it is expected that demand in Uganda will reach 
about 500 million kWh by 1970, equivalent to a consump- 
tion per head of between 80 and 100 kWh annually. 
In addition, it is thought that by 1965 the bulk supply to 
Kenya will reach the maximum figure of 309 million kWh 
at present agreed to, on the most conservative estimate 
of Kenya load growth. After 1970 it is thought that 
even if Kenya has developed fully her Seven Forks hydro- 
electric scheme on the Tana River, further bulk power 
will have to be delivered from Uganda. 

The 1970 estimate represents consumption well above 
the capacity of Owen Falls and implies that additional 
generating plant would be needed well before this date, 
probably by 1965. The survey suggests that attention to 
the financing and planning of an additional scheme will 
have to commence very shortly in view of the long con- 
struction period of about five years likely for the project. 
The most probable site for such a scheme, with a capacity 
slightly in excess of that at Owen Falls, would be a few 
miles downstream of the existing station. 

To all power engineers the stimulating thought in this 
careful study will be the positive conclusion as to the 
social and economic effects of electrification on the 
African community, and indeed on any community. It 
gives the opinion that, whereas there are many competing 
demands for finance to undertake development schemes, 
the widespread provision of electricity probably repre- 
sents the shortest road to prosperity; and although there 
are other and possibly cheaper roads they must inevitably 
be much longer with rather less sure chances of achieving 
their object. 
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Engineering in Europe 


ABSTRACTS FROM FOREIGN TECHNICAL JOURNALS 


’ 
‘| HE self-excitation of electrical machines, particularly 
synchronous machines, is always possible where the 
machine is series-connected with static capacitors or with 
an idling transmission line. Since the excitation current 
is much smaller than the no-load current, the machine 
will then absorb VAr from the static capacitor or the line. 
Self-excitation is either due to the presence of a direct 
current in the field winding or to the residual magnetisa- 
tion of the poles; the frequency of currents and voltages 
in the stator circuit corresponds to the number of pole 
pairs and rotor speed, and the condition of self-excitation 
taking place is a certain relation between the capacitive 
reactance of the external circuit and the reactance of 
the machine under the given conditions. There is, 
however, in addition to this “synchronous” form of 
self-excitation, another “ asynchronous ” self-excitation 
possible under any active-reactive loading, in which the 
frequency of currents and voltages differs from that corre- 
sponding to rotor speed and a.c. is set up in the field 
winding. 

Asynchronous self-excitation does not depend on the 
d.c. in the field winding or on the residual magnetisation 
of the poles. It is, however, always associated with the 
connection of static capacitors in series with the machine, 
whether they are used for partial compensation of the 
inductance of long transmission lines or of synchronous 
condensers. The results of the author’s method of 
determining the zone of asynchronous self-excitation agree 
satisfactorily with experimental data and convey a good 
idea of the inter-relations between the parameters of the 
rotor circuits of the machine and zone of self-excitation, 
from which alterations of the design of the machine 
necessary to reduce the width of this zone can be deduced. 
—< Engineering Method of Calculating the Zone of 
Asynchronous Self-Excitation of an Electrical Machine,” 
N. A. Polyak, Elektrichestvo, No. 11, pp. 23-29, 1956,'in 
Russian. 


Paper Capacitors 


The advantages of pyralene as an impregnant for 
capacitors, particularly for small-rating types such as are 
used as ballast capacitances in fluorescent lamp fittings, 
would seem to be offset by observed cases of breakdowns 
under high temperatures and voltages, despite the well- 
known fact that this impregnant is not decomposed, as 
is oil. This phenomenon was therefore investigated and 
the causes of the apparent thermal instability were found 
to be a considerable increase of the dielectric loss factor 
with rising temperature (above 70 deg C), unless con- 
ditions of thermal equilibrium were achieved, other 
contributory factors being certain contaminations, density 
and quality of the paper used, and also the conditions of 
the drying and impregnating processes in capacitor 
production. 

The experimental results obtained are interpreted by 
the author in terms of an improved theory of the dielectric 
losses of a composite dielectric (paper-impregnant) as a 
function of the field gradient, and also of the thickness 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Revie. 


and density of the dielectric. The character of the 
variation of the loss components (dipolar polarisation and 
interface polarisation losses) is also considered. Recom- 
mendations are made for improvements in capacitor 
design and production to enable the advantages of the 
new impregnant to be fully utilised —‘“ Pyralene-Impreg- 
nated Paper Capacitors for A.C. Operation; Conditions 
to be Satisfied to Render them Resistant ‘to Thermal and 
Electrical Stresses,” J. Coquillion, Electricité, Vol. 40, 
No. 231, pp. 237-243, October, 1956, in French. 


Earthing Installation Design 


The progressive increase of transmission voltages and 
spreading of power grids requires a frequent revision 
and tightening-up of the regulations on earthing. Although 
the methods of earthing, say, a 380 kV system do not 
differ from those proven in 110 and 220 kV systems, 
the higher voltage and current ranges necessitate more 
elaborate design and larger size of the earthing systems, 
since the permissible step and contact voltages cannot 
be raised, and obviously the maintenance of the same 
safety level around stations and line masts will be more 
expensive. 

The latest German regulations stipulate for h.v. 
installations with solid neutral earthing, and not con- 
nected to the lead sheaths of a cable system, a maximum 
voltage of the earth electrodes of 1,000 V. With this 
value and the magnitudes of the fault currents to be 
expected at the point considered, as well as the average 
resistivity of the ground, disc, strip and driven electrode 
arrangements can be designed and the approximate costs 
of an installation estimated. 

Since economic considerations restrict the use of copper 
for earthing electrodes, galvanised iron will be used where- 
ever possible, but in principle station earths should consist 
of copper only. Where both materials are used in the 
same installation, corrosion effects have be considered, 
though experience has shown these to be less dangerous 
than would be expected. In forty stations on the West 
German grid the average dissipation resistance of the 
earthing installations was below o-1 ohm and the electrode 
potentials were between 300 V and 1,000 V._ The contact 
and step voltages were everywhere within safe limits.— 
“ Design of Earthing Installations in Power Systems with 
Solidly Earthed Neutral,” K. H. Feist, VDE-Fachberichte, 
Vol. 19, I/52-59, 1956, in German. 


D.C. Transmission 


The first full-scale d.c. transmission system in the 
U.S.S.R., Kashira-Moscow, was still more or less an 
experimental plant but the very satisfactory results 
obtained with it, as well as many supplementary investiga- 
tions carried out in the big research institutes of the 
Union, enabled the project of the first really large-scale 
transmission, viz. Stalingrad-Donbass, to be taken in hand. 
It will form one of the most important objects of the 
sixth five-year plan. The two-wire system will be 473 km 
long and the two converting substations each provided 
with eight identical 100 kV valve bridge-circuits will be 
in series connection on the d.c. side, so that the d.c. trans- 
mission voltage will be 800 kV. On the a.c. side pairs 
of bridges are to be connected to one group of three 
single-phase transformers, the other windings of which 
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will be connected to 220 kV busbars and hydro-generators 
(in Stalingrad) or to synchronous compensators and 
capacitor banks (in the Donbass substation). 

Four synchronous compensators of 75 MVA rating and 
four capacitor banks aggregating 150 MVA, will cover 
the maximum VAr demand likely to arise at full-load 
operation of the system, or supply VAr to the 220 kV 
system. Rectifiers and inverters operate in 12-phase 
conditions, this assuring low harmonic content of both 
d.c. and a.c. outputs. Neutral earthing at both sub- 
stations is very elaborate and designed for the full current 
rating, so that the insulation need only withstand + 400kV. 
Full details of substations, converting plant and line 
design are given.—‘.The D.C. Transmission Stalingrad 
Hydro-Electric Station—Donbass,” V. P. Pimenov, A. V. 
Posse, A. M. Reider, S. S. Rokotyan and V. E. Turetskii, 
Elekt. Stantsii, No. 11, pp. 12-18, 1956, in Russian. 


Network Analyser Experience 


Considering the still rising flood of publications all over 
the world on network analysers and the often exaggerated 
claims for, and expectations associated with, new models 
of analysers, it is reassuring to get a matter-of-fact report 
and a concrete and complete example of a problem solved 
by network analyser. Moreover, this problem is one 
frequently met with and of considerable importance. It 
is the different effect of single-phase faults to earth in 
long 130 kV systems with solid earthing and with neutrals 
not connected to earth. The problem is solved analyti- 
cally for the second case and the solution compared with 
those obtained for both cases by an a.c. network analyser. 

The calculation yields only a single value for the fault 
current, whereas the analyser gives in both cases lower 
and upper limits of the fault current (approximately in the 
ratio 1:9), and induced e.m.f.s exceeding the calculated 
value by factors of 5 and 2, respectively. The amplitude 
factors of the surge voltage are 1-73 (calculated), 6-35 
(neutral isolated) and 1-35 (neutral earthed), respectively, 
this illustrating the value of the use of a network analyser 
to avoid unpleasant surprises. On the other hand, 
the authors stress the impossibility of obtaining exact 
results for really complicated systems and more difficult 
problems, and even more, of projecting such systems by 
means of an analyser. The report is, however, indicative 
of the kind of problem eminently suitable for analyser 
treatment.—“ An Interesting Result of Investigations with 
a Network Analyser,” G. Catenacci and L. Maggi, Energia 
Elettrica, Vol. 33, No. 11, pp. 1163-1171, November, 1956, 
in Italian. 

Grid-Controlled Rectifiers 


The investigation considers the case of two grid- 
controlled six-phase rectifiers, one of which has a star- 
connected and the other a delta-connected primary, whilst 
the effective secondary voltages of the rectifier trans- 
formers, ignition angles and all the other parameters of 
the rectifier systems, e.g. leakage reactances, voltage drops 
across the arcs, etc., are assumed to be equal and the 
loading constant. Under these conditions the current 
load will be distributed uniformly on the two rectifiers, 
independently of the grid control setting, only if the mains 
voltage does not contain harmonics. 

However, the mains voltage may, in the case considered, 
contain harmonics of h=6g+1, where g=1I, 2... 
In the case of odd g, the phase voltages ynand y’n, th 
peaks of which form the d.c. output voltages ug and u’, 
of the two rectifiers, have the same effective values, but 
different time relations. It follows that the mean values 


of the continuous no-load voltages of the two rectifiers 
will differ, despite the equality of the ignition angles, and 
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therefore the current load will be unevenly shared betwen 
the rectifiers. Since there is no automatic load-sharing 
of the rectifiers, such an adjustment must be made by 
a suitable control from without. An example of a con rol 
circuit is described, the operation of which will be uncer- 
stood from the preceding analysis of the effects of ignit on 
angles and leakage reactances on the current distributin, 
—* Parallel Operation of Grid-Controlled Rectifiers 01 a 
Non-Sinusoidal Mains Voltage,” W. Hartel, E.T.Z.( 4), 
Vol. 77, No. 19, pp. 696-701, Ist October, 1956, in 
German. 


Phase-Sensitive Circuits 


A directional power element with a phase-sensitive 
circuit possesses several advantages over a conventional 
induction-type directional relay, viz. higher sensitivity 
and speed of response in the range of the relay setting aid 
also a simpler design of the moving system. If the direc- 
tional power element is connected directly to instrument 
transformers, the most suitable phase-sensitive circuit 
is a double-bridge circuit in which the servo-element 
responds to voltage or current differences. 

The choice of the particular circuit will depend on the 
required sensitivity to heavy and light currents and also 
on the thermal stressing of the servo-element. The use 
of a magneto-electric relay as servo-element makes for 
higher sensitivity, but novel designs of polarised relays 
with operating powers of the order of 200 «W also ensure 
a satisfactory sensitivity of the directional power element, 
and render superfluous the special measures for reinforc- 
ing the contact pressure after response of the relay. In 
certain cases where an exceptionally high sensitivity is 
required, a crystal triode can be used as power amplifier 
on the output side of the phase-sensitive circuit. A less 
sensitive servo-element will then be sufficient. However, 
the circuit as a whole will in this case be slightly more 
complicated. Good prospects exist for the use of 
contactless systems together with phase-sensitive circuits. 
—* Phase-Sensitive Circuits as Directional Power 
Elements,” Yu. G. Nazarov, Elektrichestvo, No. 11, 
Pp. 55-62, 1956, in Russian. 


Rectifier Installation Design 


Rectifier engineering embraces two main fields, viz. the 
production of rectifier units or “valves,” and circuitry. 
The design and construction of the units has ultimately 
to be tested on life-size prototypes and, although certain 
laws of similitude relate smaller and larger units of the 
same type, they are not invariable and cannot fully be 
relied upon. Circuitry, on the other hand, is largely a 
matter of combination of circuit elements for a given 
purpose and refers, in the main, to the control charac- 
teristics of a complete installation. These characteristics 
can conveniently be reproduced by a model. This has 
many advantages as modern installations are required to 
have very considerable outputs and often cannot be tried 
out in industrial testing plants. 

It has been found that practically every type of mercury 
rectifier can be represented in a model circuit by small 
excitron-type valves, viz. single-anode valves, groups of 
which are connected to simulate the large multi-anode 
units. The other circuit elements and auxiliaries, viz. 
transformers, rotating machines, reactors, switch and 
control gear, etc., are relatively easy to represent on the 
model scale. The modelling installation described is 
versatile in this respect, the number of circuit combina- 
tions representable being practically unlimited.— The 
Rectifier Modelling Installation of the Siemens-Schuckert 
Works,” E. Heimes, Siemens-Z., Vol. 30, No. 12, 
pp. 585-590, December, 1956, in German. 
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SMALL HEATING ELEMENTS 


Discussion of Manufacturing Problems 


By H. HODGES, 8.s<.* 


Lie total loading of an electrical heating element is 
usually a compromise between the service required of it 
and other factors, such as space, surface temperature and 
materials of construction. Thus, the designer of an 
electric boiling plate aims at a high wattage loading 
combined with a low thermal mass to increase efficiency 
and shorten boiling time. By contrast, low-temperature 
heaters require that the ratio of surface area of the heat 
dissipating surface to watts input should be as high as 
possible; here, in practice, a massive element may be 
unnecessarily inconvenient and expensive, and heat dis- 
sipation may be increased by subsidiary surfaces or by 
improvements in natural convection or even by forced 
convection, allowing the use of a smaller element. 


TABLE |.—BRIGHTRAY “C” WIRE—OHMS/FT AND CURRENT CARRYING CAPACITY 


(Selected s.w.g. sizes) 


impossible, and the designer often resorts to tables of 
“wire temperatures” or “watts density,” which are 
approximations derived from practical experience. The 
use of these tables is well described elsewhere} and it 
is not proposed to repeat the methods by which the 
dimensions of wire, tapes and strips are calculated. 
Tables 1 and 2 are, however, given for convenience. 

Table x sets out the current carrying capacities of 
straight 80/20 nickel-chromium wires in sizes I9 s.w.g. 
to 36 s.w.g. held horizontally and free to radiate in air. 
This table must be combined with Table 2, which gives 
the corresponding “equivalent wire” temperatures 
and the wattage densities for various types of heating 
appliances. Table 2 has been constructed on the basis 
of practical experience and 
must be interpreted with 
care. Thus, in an element 




















Cross- | Super- | Current carrying capacity, where the heat flow 1S good, 
Dia. sectional | ficial | Weight | Resistance, ohms per foot, at | amperes, at the equivalent wire tem- 
area area ° 
swe in| sq i ae Ib | 20°C 500°C 800°C 1,000°C =a me Se. aps 
ee SS ee may be higher than that 
19 040 ‘00126 1-508 220 “410 “422 “415 ‘420 | 10 16 21 “ds 
20-036 | -00102 | 1:357 271 «| =~ +506 ‘521 513 ‘518 8:9 13 18 indicated. , 
af |feiim| wi a ehUrlhlUrtl lll 'elU The relation between the 
2 ° 16 I: 44 6 . . . “4 : | ° . 
23-004 000452 ‘9046 st! 14 17 I-15 “7 | $3 73 10. wattage density of a simple 
24 «02 000380 . 7 1 I 1-37 ; 46 . 8 a1 e 
25 020 000314 | -7539 879 1-64 169 1-66 1-68 | 41 6" 75 pencil type fire bar and the 
2 .| Somali | er | iso | 2a 290 2 20 | 33 46 62 observed temperature hes 
2 . . W * 3 1 . . . . . . . ‘a e 
28 ‘0148 | “900172 "5580 | 1.610 | 299 3-08 3°03 3-06 | 28 “ 5°4 been determined experimen- 
29 0136 -00014 5126 | |, | 3:54 64 59 . 2: : 48 ; H 
30-0124 -000121 | 4674 | 2,290 | 4:26 4°38 4°32 436 «| 2:3 33 44 tally and is shown in 
31 0116 | = -000106 -4373 | 2,610 4°87 5-01 4°93 499 | 20 3-0 41 
32-0108 “0000916 | 4070 | 3,020 | 5°62 5:78 5°69 5:75 "9 2:8 36 4 
= 3 See telisce ise ose lCUelUhlULMLLhChlUrlCU 
é é | Zz : 94 : j 16 4 i 7 sae 
35 0084 | 0000554 | 3166 | 4.980 | 929 956 941 9°51 1-4 2-0 2-7 Henry Wiggin & Co., Ltd. 
36 ©0076 0000454 2865 | 6,090 11-4 11-7 1S 11-7 1:3 18 2-4 + Calculating Small Elements,” 
Henry Wiggin & Co., Ltd. 








Manufacturers of electric heating appliances, and manu- 
facturers who specialise in small electric heating elements 
for incorporation in industrial equipment, have much 
empirical knowledge and their products are extremely 
reliable. It is seldom that in such products failure 
originates in the resistor; more often, the life of the 
heating element is terminated for some other reason, e.g. 
an unsatisfactory end connection. Nevertheless, the less 
experienced manufacturers occasionally provide examples 
where the failures have occurred through neglect of basic 
principles. 

The load on the current carrying part of the element 
(wire, tape or strip) is best expressed as the watts density 
‘© watts per unit area of resistor surface. It is self- 
‘vident that if more watts are put into an element than 
it can dissipate by radiation, convection and conduction, 
he temperature will rise and, if equilibrium is not attained, 
vill eventually reach the melting point of the resistor. 
[heoretically, the designer should calculate the energy 
valance between the heat produced by the flow of the 
current and the heat lost through radiation, convection 
ind conduction, choosing a size of element which will 
zive him equilibrium at the temperature he desires. 

Such calculations may be difficult and sometimes 
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Fig. |.—Temperature and wattage density of pencil fire bar 

















WATTS / sq in 
3 
a 


















































700 800 900 = 1,000 








1164 


PSHE FEE EREE DRA IS RETR  O SSSR BOBO EERE RSE ESR OT ( a) 








MTree 
aadd ’ Vinay SELREREREERRERRARRRRR RRR RAED ERIE (b) 


ddddeddddddddddddade 


NANA 4 SAYANEANANS NANMPPPPIARUNG GAN GAA ENS SENS UNEANNG NANA EKER NEGA ATRIA! 
14 V¥AKHVTEYUHEHVITTIITVTIV44Y¥NG444OG4 ¥vedd ova ydey vd dd¥YUHTIOIIUTIT (c) 


Fig. 2.—(a) Close-wound spiral, (b) Stretched spiral with uniform 
stretching, (c) Stretched spiral with uneven stretching 


Table 3 and Fig. 1. The fire bar was wound with 
Brightray “C”t wire and the wattage density was 
calculated by assuming that the element was a simple 
cylinder of the same diameter as the maximum diameter 
of the former without wire. 

It would appear from Fig. 1 that the wattage densities 
given in Table 2 are very conservative, but it should be 
remembered that after a long period in service, the wire 
may not be so intimately in contact with the refractory, 
when the heat flow will not be so good as in a new 
element. A recent examination of a number of new 
pencil fire bars showed that the wire temperature is fairly 
constant for different makes, varying between 920 and 
1,000 deg C. It was also observed that the wire tempera- 
ture did not vary much with the gauge of the wire between 
25/29 s.w.g. despite the differences in wattage densities. 
This is because the fire bar is radiating as a whole, the 
wire being in intimate contact with the refractory. It 
is confirmed by experience that the thinner wire reaches 
a higher temperature and has a shorter life after the fire 
bar has been in service for some time, when the wire will 
oxidise and tend to sag from the refractory. It was also 
noticed that the wire temperature was not materially 
affected by the conductivity of the refractory or by the 
design of the reflector. 

It is interesting to note that Fig. 1 agrees well with the 
figures given for sheath temperatures of tubular elements 
as described in B.T.H. Activities, Volume 19, No. 11, 
page 338 (see Table 4). In a well-constructed element 
of this type, the difference between the sheath temperature 
and the wire temperature is believed to be between 100 
and 200 deg C. 

The current carrying capacities of wire in some 
materials are not always available from manufacturers’ 
catalogues, but if the specific resistance of the wire is 
known, approximate figures may be calculated from 
Table 1 by making use of one or other of the following 
formule. 

For wires of the same diameter:— 


C, =C, J 


For wires of different diameters: — 


C, = on / P, dy* 
P, d,° 
Here C, is the current carrying capacity of wire of 
specific resistance P,, C, is the current carrying capacity 
of wire of specific resistance P,, d, is the diameter of wire 
of specific resistance P,, and d, is the diameter of wire of 
specific resistance P.,. 


} Brightray “‘C,” Brightray “ B,’”’ Ferry, Monel, Inconel, are registered 
trade marks of Henry Wiggin & Co., Ltd. 
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Wire is frequently wound into a spiral to minimise sp2ce 
and to obtain heat concentration. Hand spiralling is by 
simple lathe type machines, the mandrel usually be:ng 
of silver steel. For a self-supporting spiral, the ratio of 
the internal diameter of the spiral to the wire diame‘er 
should not exceed 10:1 and is generally less than this, 
A spiral which has a diameter too large in relation to 
the wire diameter will not be self-supporting and if the 
mandrel is too small it will be difficult to make a satis- 
factory spiral. 

The spiral is wound “close” with turns touchirg, 
though some automatic spiralling machines are able to 
“space” wind. The resistance of a spiral depends on 
the mandrel diameter, the wire diameter and the resistance 
per unit length of the wire. The space occupied by a 
spiral when “close” wound depends on the mandre! 
diameter and the diameter of the wire. Thus:— 


i a ss or 0:262 = 


Here R is the resistance in ohms per inch of close-wound 
spiral, D the diameter of mandrel in inches, d the diameter 
of wire in inches, r the resistance of wire in ohms/foot, 
and L the length of wire in feet for every inch of close- 
wound spiral. 

The close-wound spiral is stretched so as to secure 
uniform and even spacing between the turns. A stretched 
coil when fully relaxed should be between two and four 
times the length of the “close-wound” spiral. This 
stretching is best done cold, when it is necessary to over- 
stretch, but with care it may be done hot, passing a 
current through the wire when the coils may be stretched 
to a dead length. It is not usually satisfactory to attempt 
to hot stretch oxidised wire due to the variation in 
emissivity of the wire along its length. Hot stretching 
should be carried out in a draughtproof enclosure. 

Non-uniform spirals are a serious cause of element 
failure since they give rise to local heat concentration 


TABLE 2.—EQUIVALENT WIRE TEMPERATURES AND WATTS 
DENSITIES FOR DOMESTIC APPLIANCES 





Equivalent 
straight wire Approximate 


Appliance temperature watts density 
4 watts/sq in 
Fire (curved or flat panel refractory) i 500 25-35 
Fire (pencil or rod refractory) ... ‘ = 500-700 45-60 
Boiling plate (cast type) ... as “s us 500 25-35 
Boiling plate (radiant) -_ = 600 45-60 
Water immersion heater (refractory support) 300-600 20-35 
Water immersion heater (tubular sheathed) ... 600 45-60 
Flat iron (mica support) ... : s oe: 700 25-35 
Grill boiler... es iy Fa 400-600 | 20-30 
Oven element (refractory support) 200-300 6-10 
Toaster (mica support) 400-500 | 20-25 
Kettle (mica support) = . a 300-600 | 20-35 
Kettle (immersion type) . : j : 600 45-60 





TABLE 3.—-TEMPERATURE AND WATTS DENSITY OF 
PENCIL FIREBAR 





Watts density 
watts/sq in 


Temperature, 
°¢S 





WOON = ROUW— | 
uVoounmnoucow 


o 
8 
WADRWN— 








TABLE 4.—SHEATH TEMPERATURES FOR INCONEL SHEATHED 
PYROBAR HEATERS OPERATING IN FREE AIR' 





Watts/sq in 5 10 1S 20 25 30 | 40 | 


Sheathtemp.°C 300 420 490 | 550 600 | 650 730 | 








1 See B.T.H. Activities, Vol. 19, No. 11, p. 338. 
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Fig. 3.—X-ray photo- 
graph of a uniformly 
stretched spiral in a 
tubular sheathed 
element (Bulpitt & 
Sons) 
and failure in 
the vicinity of 
close turns. Fig. 
2 illustrates a 
close-wound 
spiral,astretched 
spiral with uni- 
form stretching, 
and a stretched 
spiral with un- 
even stretching. 
Fig. 3 is an X-ray 
photograph of a 
uniformly 
stretched _ spiral 





in a tubular 
sheathed 
element, while 


Fig. 4 is a similar X-ray photograph of two unevenly 
stretched spirals. 

Non-uniformity arises from wire defects and from 
incorrect spiralling techniques. Wire defects are usually 
splits in the wire (very rare), or non-uniform annealing. 
Nickel-chromium wires for heating appliances are nowa- 
days almost always supplied in the bright annealed con- 
dition, having been single-strand annealed in protective 
atmospheres. This gives uniform annealing conditions. 
In addition, most wire manufacturers make a spiral test 
for uniform stretching on each reel of wire. 

Non-uniform spirals are caused most frequently by the 
irregular work hardening of the wire on the spiralling 
machine. The reasons for this are variable tension in the 
wire as it is led from the reel on to the mandrel, mandrel 
chatter due to insufficient support and/or excessive speed 
of spiralling, and variation in the angle at which the wire 
is fed by the operator on to the mandrel. If a spiral 
winds back on itself or some space winding takes place 
on the mandrel, the spiral should be rejected. These 
defects can all be eliminated by careful design of the 
spiralling machine and adequate care on the part of 
the operator. 

Although most spirals made in the United Kingdom 
are wound by hand, automatic spiralling machines are 
becoming more popular. They are very useful tools for 
the mass production of standard spirals and eliminate to 
a large extent the need for care on the part of the operator. 
In one method, the spiral is formed between stepped 
rollers in a continuous length, and is cut off automatically 
into the required lengths. Such machines are not suit- 
able for making spirals with integral tails. Leads to 
spirals without tails can be secured by threading a screwed 
terminal or rod into the spiral itself. 


Connections and Leads 


The connections between the heating element and the 
current carrying lead present problems which are not 
always easy to solve, and connections are perhaps a more 
frequent cause of failure than any other part of the 
appliance. The lead itself may be of copper or of a 
copper-nickel alloy such as Monel, or it may be a nickel- 
chromium or nickel-chromium-iron alloy similar to the 
material of the element. Copper has obvious advantages 
in low electrical resistance, flexibility, easy soldering, and 
a reasonably good resistance to both oxidation and 
atmospheric corrosion. The current carrying capacities 
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of copper conductors are well established and are 
published in reference books. 

If the lead reaches a temperature above that at which 
copper oxidises (say, 200 deg C or higher), either because 
of a high ambient temperature or because of the conduc- 
tion of heat from the element itself, then other materials 
must be used. These materials may be roughly classified 
as in Table 5. 

The copper-nickel alloys are useful for temperatures 
from 200 to 450 deg C. They have reasonably good 
conductivity, can be joined readily by soldering or 
welding, are flexible and have good corrosion resistance to 
atmospheric conditions. In particular Monel has found 
favour because, in addition to the above characteristics, 
it has excellent mechanical properties. 

Nickel has a higher resistance to oxidation than the 
copper-nickel alloys and generally a better corrosion 
resistance. Although the electrical conductivity of nickel 
is higher than that of the copper-nickel alloys at room 
temperature, it has a high temperature coefficient of 
resistance and at operating temperatures the electrical 
conductivity is about the same as that of the copper-nickel 
alloys. Copper also has a high temperature coefficient 
of electrical resistance and at 200 deg C its electricz] con- 
ductivity is nearly half that at room temperature. Nicel 
can be joined by soldering and by welding; it is embrittled 
by sulphur at temperatures above 400 deg C, and if the 
presence of sulphur is suspected in the insulator or else- 
where, nickel should not be used. 

The nickel-chromium-iron alloys have excellent oxida- 
tion resistance and may be used at. temperatures up to 
950 deg C. However, their electrical conductivity is low 
and they cannot be joined by soft soldering, although 
they may be joined by silver soldering and welding. 
Being of a similar composition to that of the heating 
elements, they will weld readily and effectively and their 
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Fig. 4.—X-ray photo- 
graph of two unevenly 
stretched spirals 
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Fig. 5.—End connection 

showing metal tag and 

crimping (courtesy, Bulpitts, 
Ltd.) 


Fig. 6.—End connection 

showing copper-nickel 

ferrule and crimping 
(courtesy, Bulpitts, Ltd.) 
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TABLE 5.—MATERIALS FOR END-CONNECTIONS AND LEADS 



































Copper 80/20 Cupro | 70/30 Cupro Ferry Monel Nickel Inconel Brightra, 
Nickel Nickel *e" 
Nominal composition... .. | am 80Cu,20Ni | 70Cu,30Ni | 55 Cu 27 Cu me | 80.Ni, 14Cr | 60 Ni, 16 C: 
45 Ni 2°5 Fe 6 Fe Bal Fe 
Bal Ni 
Specific electrical resistance at 20° C— | 
microhm-c.m.s. iv avs 1°65 27 | 36 49 48 90 100 110 
Temperature coefficient of electrical 
resistance, 0-100° C Wan cee 00428 “00025 | “0005 “00004 “0019 006 “00015 000! 
Electrical conductivity relative to | | | | 
copper = 100 at 20° C ak ay 100 6°1 | 458 3°37 3°44 18°35 1-65 1°50 
Suggested max. temp. for use as lead | | 
material, °C wii ei seg 200 | 300 | 350 400 450 600 950 950 




















high electrical resistance aids spot welding. Their 
mechanical strength at high temperatures is excellent. 

The more common methods of making a connection 
between the element and a current carrying conductor 
are as follows:— 

(a) By means of an eyelet which should be preferably 
of a copper-nickel alloy, but is frequently of brass. ‘The 
element wire and the conductor are mechanically secured 
beneath the eyelet. The disadvantage of this method is 
that the element wire or tape may be damaged in the 
eyeletting operation. 

(b) The termination is in the form of a metal tag into 
which the wire or tape is crimped (see Fig. 5). 

(c) The element wire is run into one side of a ferrule 
and the conductor into the other, and the ferrule swaged 
or crimped (see Fig. 6). Swaging, which is a reduction 
of the diameter of the tube, is better than crimping, as 
it distributes the pressure over a large area and is less 
likely to damage the element wire. Special tools are 
available for this operation. Tubes in suitable sizes 
can be obtained in copper-nickel alloys or in nickel- 
chromium alloys. 

(d) As for (b) but the element wire and the conductor 
are spot welded or welded into the tube in addition to, 
or instead of, swaging. 

(e) Electric or gas welding of the element wire to the 
condactor. With electric welding, there may be diffi- 
culties if the materials are very dissimilar in composition 
or in their cross-sectional area. A recently introduced 
method uses the discharge of a condenser bank to achieve 
fusion of similar or of dissimilar metals in the form of 
wire and this method is claimed to be particularly 
successful in the joining of a thin wire to a thick wire. 
Special machines exist for making small spot welds 
between fine wires. Atomic hydrogen welding may be 
used, thus avoiding the need for a flux. 

(f) The conductor, which may be of Monel or nickel 
in the form of rod, is threaded and screwed into the end 
of the spiral. 

(g) A tail is left on the element and this is doubled 
back on itself once or twice and the lead formed by 
twisting together the several wires. With this method, 
it is common to insert a reinforcing wire of nickel of 
similar section to increase the current carrying capacity 
of the lead. Bright annealed wire must be used for the 
element, as otherwise potential differences will be created 
between the wires. 

(h) The termination is in the form of a screw in which 
a small hole is drilled. The element wire is passed 
through this and secured by silver soldering or welding. 

When making end connections a number of precautions 
should be observed. Avoid nickel-plated parts which 
come intimately in contact with the element and lead 
wire at high temperature. Nickel oxide is a good insulator 
and can cause local obstacles to the current path, resulting 
in “ hot spots ” and “ arcing.” Furthermore, do not rely 








on mechanically locking the element wire between two 
washers. The wire may be nicked or otherwise damaged 
and differences of expansion between the materials usec 
may lead to a loosening of the mechanical joint and arcing. 
Where the temperature at the connections is such as to 
cause oxidation of copper or brass Monel screws, nuts 
and washers should be used. Obviously, all flux should 
be removed from soldered and welded joints. 

The current carrying capacities of copper-nickel and 
of nickel wire are, of course, less for the same cross- 
sectional area than those of copper, so that a wire of 
larger diameter should be used. A rough calculation may 
be made to estimate the current carrying capacity of 
conductors other than those of copper, making use of the 
formula given earlier in this article. 


Plutonium-Alloy Reactor Fuels 


IT is reported that the Atomic Energy Research Establish- 
ment at Harwell has established that such alloys of 
plutonium can be produced that the use of plutonium fuel 
elements in nuclear power reactors can now be confidently 
expected. Because of this development it is now thought 
that by 1967 reactors developed from the Calder Hall type 
will be producing industrial grade plutonium at the rate of 
four tons a year and that some of this plutonium will 
probably be re-used with depleted uranium in reactors of 
the same type as those in which it was made. To do this 
economically, methods of processing are being developed 
which aim only to remove those of the fission products from 
spent fuel elements which, by their heavy absorption of 
neutrons, are most damaging to the working of a reactor. 

More plutonium may be used in providing enrichment 
for later types of reactors, working at higher temperatures. 
But to obtain full value from the natural uranium, used as 
the primary fuel, it will be necessary sooner or later to 
proceed to the fast breeder type of reactor, and to use 
plutonium in its fuel elements. Because this type of reactor 
produces more fissile material than it consumes, much less 
fuel capital will be needed to support an expanding power 
programme. It was because of this key position of the fast 
breeder type of reactor that the decision to build Dounreay 
was taken early in the British programme. 





Feed Pump Performance 


IN a contribution to the Proceedings of the Institution of 
Mechanical Engineers, Mr. R. W. Haywood (Cambridge 
University) developed an approximate method of analysis 
to compare the performance of single-pump and split-pump 
schemes in the non-reheat regeneration steam cycle of an 
electricity generating station. The split-pump scheme, he 
found, gave an almost negligibly better thermal efficiency, 
but had the advantage that not all the heaters were subjected 
to full boiler pressure. For a 120 MW unit the single pump 
had a smaller input than had the two pumps and its cost, 
including motors, might be 30 per cent less, but its 
associated heaters might cost 50 per cent more, making a 
total additional expenditure of at least £30,000. 
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the NEWS 


Pee rr TITRA Mn CO 


By REFLECTOR 


The Manchester Guardian reports the chief fire officer 
of Salford as saying that “there is a crying need for 
more information and more propaganda about the fire 
dangers of electricity.” He states in his annual report 
that the number of fires caused by electrical faults is 
steadily increasing with the increase in consumption, and 
with the output of electricity expected to treble in ten 
years fire brigades may soon find that these are their 
major problem. I do not know whether these statements 
are based on any authentic statistics, but I take leave to 
doubt whether the position is so grim as this. It is 
possible, and perhaps inevitable, that the expansion of 
the use of electricity brings with it an increased number 
of fires, but I am quite sure that any increase is nothing 
like proportionate to the growth in the use of electricity. 


In any case “the fusing of an electric wire ” is still too 


often glibly given as the cause of fires of inexplicable 
origin. 
* * ok 


Rather sooner than was expected the Confederation 
of Shipbuilding and Engineering Unions are presenting 
their claim for a 40-hour working week, without loss of 
pay; £2 a day holiday pay is also demanded. The claim 
is equivalent to a 10 per cent rise in the hourly rate of 
pay. This would be supportable if the same amount of 
work were done in the shorter week, but the chances are 
that the “lost” four hours will still be worked—at over- 
time rates. It is surely disingenuous of the unions to 
attempt to dissociate this move from the wages “ stand- 
still” agreement so recently reached. In fact it seems 
to me to make negotiated settlements worth nothing 
at all. 


* x * 


From time to time there crops up the question of 
which town really had the first electric street-lighting 
system. Now a claim has been put in for Cleethorpes. 
An old oil painting of the town has just been presented 
to the borough and in reporting this the Grimsby Evening 
Telegraph says that the picture shows a row of electric 
lights along the top of the seafront cliff. It goes on 
to say:— 

“They were the first electric street lamps to be used 
in Britain, having been put up in 1882 by the late Mr. 
Billy Kendall. The lights, carbon arc lamps . . . were 
so badly constructed that a strong wind was sufficient 
to put them out, and they were taken down after only 
three years. The town went back to paraffin lighting.” 


% x * 


In the course of a paper on the financing of nationalised 
industries, Mr. Wilfred Bailey, chief accountant to the Gas 
Council (as quoted by the Manchester Guardian) said that 
he was concerned at the ground which gas was losing to 
electricity and he forecast that much more would be lost 
in the future if some cheaper way of making gas could not 
be found. In view of this it is interesting to read that 

H 


arrangements have been completed between the Central 
Electricity Authority and the Gas Council for the transfer 
of superannuation rights. These arrangements apply to 
members of the staff scheme who join the electricity supply 
industry from superannuable employment with the Gas 
Council or the Gas Boards. 


cS a K 


On the subject of the cost of nuclear power plant, the 
Electrical World reports some remarks by Mr. J. Robert 
Welsh, president of the Missouri Valley Electrical Associa- 
tion, at a recent engineering conference in Kansas City. 
Mr. Welsh said that development was beset by costs higher 
than estimates, pointing out that the Shippingport plant 
of the Duquesne Light Co. would cost $55 million rather 
than the originally-estimated $373 million. He went on 
to say that it would take a great deal of experimentation 
to reduce nuclear power costs to a level competitive with 
conventional-fuel power. In any event there was no real 
need for it in the United States for fifteen or twenty 
years. Here we are more optimistic about comparative 
costs, maybe because our coal is dearer. 


* * * 


My notes of 29th March included a gentle reproof of 
a staff magazine for discovering a comment of mine in 
the Electrical World (New York) when it might have 
found it much sooner by reading the Electrical Review 
itself. My comment was drawn to the editor’s attention 
and now he has referred to it. To save the magazine 
any embarrassment I did not give its name, but as this 
was thought to be deliberate I will now disclose that it 
was Contact (of the Bowthorpe Holdings group). Any- 
how the editor says:—“ Now we know that the staff of 
the Electrical Review are reading Contact we propose to 
read their paper.” Iam satisfied to have made a convert. 


3 * ok 


As this year’s British Electrical Power Convention 
closes it is appropriate to refer to the I.M.E.A. Conven- 
tion held in Sheffield under the presidency of Mr. S. E. 
Fedden, the Corporation electrical engineer, half a 
century ago. An outline of the programme appeared 
in the Electrical Review of 21st June, 1907. 

Six papers were presented, the subjects and authors 
being as follows:—Supply to outlying districts, by R. L. 
Acland; cheap power supply by municipalities, by 
C. E. C. Shawfield; electricity supply costs and charges, by 
H. R. Burnett; depreciation, by C. H. Yeaman; photo- 
metry in central station work, by R. McCourt; and a.c. 
distribution, by A. J. Cridge. The somewhat cryptic 
title of Mr. McCourt’s paper was explained by an editorial 
note:—" 

“The value of the photometer in central station work, 
when properly handled, cannot be disputed, except, 
perhaps, by the committee-man with an eye for public 
lighting; and, if only because it is revealing to us the 
long-standing delinquencies of the common glow-lamp, it 
is commercially worth its weight in gold.” 
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THE Birthday Honours List published 
last week includes the names of a 
number of men well known in the 
electrical and allied industries. From 
the list we have selected the following 
names :— 

Knighthoods have been conferred 
upon Mr. F. Pickworth, chairman of 
the English Steel Corporation, Ltd., 
and Mr. E. W. Thompson, M.A., J.P., 
chairman of John Thompson, Ltd. 
Mr. J. Bowman, C.B.E., chairman of 
the National Coal Board, and Brigadier 
L. BL Mars, G.B.E., T.D., M.Sc. 
M.I.E.E., Engineer-in-Chief of the 
General Post Office, have been created 
Knights Commanders of the Order of 
the British Empire (K.B.E.). 

New Commanders of the Order of 
the British Empire (C.B.E.) include 
Mr. A. T. Black, Director of Electronic 
Production (Munitions), Ministry of 
Supply; Mr. N. R. Elliott, O.B.E., J.P., 
M.A., M.I.C.E., M.I.E.E., chairman, 
South Eastern Electricity Board; 
Group Captain E. Fennessy, O.B.E., 
M.Sc., M.I.E.E., managing director, 
Decca Radar, Ltd; Mr. H. W. 
Grimmitt, M.I.E.E., A.M.I.Mech.E., 
chief engineering inspector, Ministry 
of Power; and Mr. J. Walker, C.A., 
F.C.A., chairman, Electricity Board for 
Northern Ireland. 

The list of Officers of the Order of 
the British Empire (O.B.E.) includes 
Mr. C. S. K. Benham, director, 
Benham & Sons, Ltd.; Mr. F. J. 
Hartwell, principal scientific officer, 
Safety in Mines Research Establish- 
ment, Ministry of Power; Mr. D. F. 
Milne, generation engineer, North 
of Scotland Hydro-Electric Board, 
Tummel Valley stations; Mr. F. A. 
Rawlings, finance officer, Central Elec- 
tricity Authority; Mr. G. Weston, 
technical director, British Standards 
Institution; Mr. S. J. Wrigglesworth, 
director and general manager, Oldham 
& Son, Ltd.; and Mr. A. J. Gerard, 
chief generation engineer, Central 
Electricity Board, Federation of 
Malaya. 

New appointments as Members of 
the Order of the British Empire 
(M.B.E.) are Mr. C. H. Briggs, 





Mr. J. Walker 


Mr. S. J. Wrigglesworth 


BIRTHDAY HONOURS 


ELECTRICAL AND ALLIED INDUSTRIES AWARDS 





mechanical and electrical engineer, 
No. 13 Works Area Headquarters, Air 
Ministry; Mr. H. D. Bruce, head of 
Electronics Application Department, 
W. H. Smith & Co. (Electrical Engi- 
neers), Ltd.; Mr. W. A. Coslett, 
B.E.M., manager, Cable & Wireless 
(West Indies), Ltd., Jamaica; Mr. F. 
Davidson, manager, Government Con- 
tracts Department, Revo Electric Co., 
Ltd.; Mr. J. A. Dunkley, development 
engineer and designer-in-charge, R. B. 
Pullin & Co., Ltd.; Mr. J. H. Hoare, 
assistant engineer, General Post Office; 
Mr. W. A. J. Leitch, lately maintenance 
engineer, Dunston and Blaydon power 
stations, North Eastern Division, 
C.E.A.; Mr. R. J. McCallum, senior 
telecommunications superintendent, 
Scotland, G.P.O.; Mr. A. McGregor, 
chief electrician, M.v. Circassia, Anchor 
Line, Ltd.; Mr. R. G. Mann, executive 
engineer, External Telecommunication 
Executive, G.P.O.; Mr. U. F. Murray, 
assistant chief commercial officer (con- 
tracting, sales and service, publicity), 
South of Scotland Electricity Board; 
Mr. H. W. Newill, A.F.M., personal 
assistant to joint managing director, 
Blaw Knox, Ltd.; Mr. W. J. Quill, 
chief of systems design and planning, 
Radar Division, Marconi’s Wireless 
Telegraph Co., Ltd.; Mr. H. Rusby, 
design engineer, Metropolitan-Vickers 
Electrical Co., Ltd.; Mr. A. J. Smith, 
chief of production control, com- 
mercial engineering factory, E.M.I. 
Electronics, Ltd.; Mr. F. W. Townsend, 
experimental manufacturing manager, 
Plessey Co., Ltd.; Brigadier G. G. R. 
Williams, civil defence officer, Mather 
& Platt, Ltd.; Mr. E. A. Wilson, senior 
clerk, Edmonton District, Eastern 
Electricity Board; Mr. R. G. Winton, 
director and_ technical manager, 
Lansing Bagnall, Ltd.; and Mr. F. 
Terry, power station superintendent, 
Sudan Light & Power Co., Khartoum. 

Mr. R. W. Mayhew, Deputy Direc- 
tor, Contracts. Department, G.P.O., 
becomes a Companion of the Imperial 
Service Order. 

The British Empire Medal (B.E.M.) 
has been awarded to Mr. J. G. 
Arundell, bricklayer, South Eastern 
Division, C.E.A., 
Maidstone; Mr. 
F. E. Burgess, 
chargeman of 
electrical fitters, 
R.N. Mine Depot, 
Gosport; Mr. J. 
Burridge, jointer, 
South Eastern 
Electricity Board 
(Chatham); Mr. 
J. Duncan, tech- 
nician Class _ 1, 
Telephone Man- 


Mr. G. Weston 
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Mr. E. W. Thompson Mr. N. R. Elliott 


Brigadier L. H. Harris Mr. H. W. Grimmitt 





Group Capt. E. Fennessy Mr. F. A. Rawlings 


ager’s Office, Liverpool; Mr. J. 
Eckersley, joiner, W. T. Glover & Co., 
Ltd.; Mr. H. S. J. Frost, technical 
officer, Telephone Manager’s Office, 
Coventry; Mr. E. W. Harrison, cable- 
jointer, Electricity Board for Northern 
Ireland (Bangor); Mr. A. Hughes, lead- 
ing turbine driver, Uskmouth power 
station, South Wales Division, C.E.A.; 
Mr. C. McCulloch, senior inspector of 
works (Elgin scheme), North of Scot- 
land Hydro-Electric Board; Mr. A. 
Monck, technical works engineer, 
Grade II, Government Communica- 
tions Headquarters (Cheltenham); Mr. 
H. Moorhouse, foreman electrician, 
Harland & Wolff, Ltd. Mr. A. C. 
Pincott, laboratory superintendent, 
turbine systems development, Plessey 
Co., Ltd.; Mr. G. E. Punshon, elec- 
trician, North Eastern Electricity 
Board, Sunderland; Mr. J. Smith, 
chargehand fitter, Nechells “ A ” power 
station, Midlands Division, C.E.A.; 
Mr. J. M. Stewart, chargehand lines- 
man, South of Scotland Electricity 
Board (Glasgow); Mr. W. B. Thomp- 
son, technical officer, Telephone 
Manager’s Office, Newcastle-on-Tyne; 
Mr. C. H. Voller, leading technical 
officer, Sloane Automatic Telephone 
Exchange, London; and Mr. J. W. 
Webb, mains construction foreman, 
North Western Electricity Board 
(Manchester). 


























: 
’ 


‘immitt 











ELECTRICAL REVIEW 21 JUNE 1957 


1169 


PERSONAL AND SOCIAL 





The new chairman of the Association 
of Supervising Electrical Engineers is 
Mr. G. H. Parker, Associate I.E.E., of 
Manchester. 

Mr. Parker was elected to the 
Council of the A.S.E.E. in 1949 and 
has been chairman of a number of com- 
mittees. He is a member of the 
Electrical Engineers (A.S.E.E.) Exhibi- 
tion, Ltd., and has been a member of 
the Council of Management of the 
company since its incorporation in 
October, 1953. 

Mr. Parker gained his general 
education in Brighton and, on leaving 
school, his interests were towards 
languages and engineering. His tech- 
nical education was received at the 
Brighton College of Technology and 
he served a four-year apprenticeship 
with a Brighton firm of electrical con- 
tractors. At the end of the 1914-18 war 
he was offered by the late Viscount 
Southwood (then E. J. Elias) an oppor- 
tunity to complete an apprenticeship 
with the Electrical Department of 
Odhams Press, Ltd., Long Acre, 
London. He is now chief electrical 
engineer, Odhams Press, Manchester. 

Mr. Parker has a wide experience of 
printing electrical plant and layout, 
including newspaper electronics and 
metal melting on a large scale, and 
has been responsible for many innova- 
tions in the industry. He was one of 
the first to use grid-controlled single- 
anode mercury-arc rectifiers for unit 
press drives. He is the author of 
several technical papers. 


The Lord President of the Council 
has appointed Sir Harold Roxbee Cox, 
Ph:D:, DEC. DiSc. Mil:MechE., 
F.R.Ae.S., F.Inst.F., and Dr. C. J. 
Smithells, M.C., F.I.M., to be mem- 
bers of the Council for Scientific and 
Industrial Research. 

Sir Harold is a director of Wilmot 
Breedon (Holdings), Ltd., and of the 
Brush Group, Ltd. Before his retire- 
ment from Government service in 
1954 he was chief scientist to the 
Ministry of Fuel and Power, and 
before that Director of the National 
Gas Turbine Establishment. 

Dr. Smithells is managing director 
of Magnesium Elektron, Ltd., and a 
former director of research to the 
British Aluminium Co., Ltd. 


Mr. S. Stuart McKay, until recently 
the sales director of H. V. McKay 
(Massey Harris) Pty., Ltd., Australia, 
has been appointed a director of 
Ruston & Hornsby (Australia) Pty., 
Ltd., and has been in this country for 
a short survey of the Ruston organisa- 
tion before taking up his duties. 
Educated at Scotch College, Mel- 
bourne, and beginning his career at 
McPherson’s Machine Tool Works in 





News of Men and Women of the Industry 


that city, he was, for many years, 
employed with the family concern, 
H. V. McKay, Ltd., former agents for 
the Lincoln firm early in the century. 
In 1942 he came to England as manag- 
ing director of the newly-formed 
Sunshine Harvester Co., in London. 
He returned to Australia in 1945 as 
director and general sales manager, 
H. V. McKay (Massey Harris), and 
became sales director in 1955. 


Mr. J. W. Moule, B.Sc., M.I.E.E., 
has been appointed chief commercial 
officer of the South of Scotland Elec- 
tricity Board in succession to Mr. J. 
Gogan, M.I.E.E., M.S.M.A., who 
retires on 31st August. 

Mr. Moule has been in the electricity 
supply industry for thirty-two years, 
having commenced his career with the 
Cheltenham Corporation Electricity 
Department. Subsequently he was a 
senior assistant engineer with the 
North Eastern Electric Supply Co., 
Ltd., Newcastle-on-Tyne. In 1937 he 
transferred to the Commercial Depart- 
ment of the Central Electricity Board 
where he remained until 1948 when he 
was appointed chief commercial officer 
of the South East Scotland Electricity 
Board. Since April, 1955, he has held 
the post of deputy chief commercial 
officer of the South of Scotland Elec- 
tricity Board. 

Mr. Gogan has been chief commer- 
cial officer of the Board since the 
beginning of 1955 and was previously 
chief commercial officer to the South 
West Scotland Electricity Board. He 
has been associated with the electricity 
supply industry for over forty years, 
and before nationalisation was develop- 
ment superintendent and sales manager 
of the former Clyde Valley Electrical 
Power Co. 


Mr. H. B. Topham has _ been 
appointed a director of the Anglo 
Great Lakes Cor- 
poration, Ltd. 
This company 
was formed by 
four member 
companies of the 
Nuclear Power 
Plant Co., Ltd., 
in collaboration 
with the Great 
Lakes Carbon 
Corporation of 
New York to 
produce nuclear 
graphite in a new 
factory which is being built on a site 
adjacent to Stella North power station 
on the bank of the River Tyne. 


Mr. H. B. Topham 


Mr. S. Sundra, managing director of 
Electronics, Ltd., New Delhi, is on a 
world tour and will be in London 





during the last fortnight of July; his 
address will be St. Ermins Hotel, West- 
minster. He is interested in arranging 
for the manufacture under licence of 
office intercommunication telephones, 
permanent magnet loudspeakers, 
transistorised portable and home radio 
sets, microphones and domestic elec- 
trical appliances. 

Mr. Sidney R. Campion is retiring 
at the end of this month from the 
position of chief press and broadcast 
officer, Public Relations Department, 
G.P.O. He is to be succeeded by Mr. 
W. S. G. Smele, of the Treasury Press 
Office. 

Mr. L. G. Bettinson, export manager 
of Berry’s Electric, Ltd., has left for 
New York on 
a comprehensive 
selling tour of 
the northern 
and mid-western 
United States. 
Berry’s “show- 
room - on - your - 
doorstep ” policy, 
which proved so 
successful in the 
Middle East, is 

‘ now being taken 
Mr.L. G. Bettinson to the dollar 
market. Driving 
a ranch wagon, Mr. Bettinson plans 
to set up temporary display cemitres in 
Washington, New York, Detroit, 
Chicago, Kansas City, St. Louis, 
Cincinnati, Philadelphia and many 
other cities. Dealers outside the scope 
of these centres will be visited 
personally. Mr. Bettinson expects to 
cover some 8,000 miles during his six 
months’ tour. 


Mr. K. R.  Sandiford, B.Sc., 
A.M.LE.E., has been appointed chief 
instruments engineer with the Indus- 
trial Group of the United Kingdom 
Atomic Energy Authority. He will 
control the work of the instrument 
design office at Risley and will be 
responsible for the instrumentation of 
the various projects, such as nuclear 
power reactors and their associated 
chemical plant, upon which the 
Industrial Group of the Authority is 
engaged. 

Mr. F. Cooper, A.M.I.Mech.E., has 
been appointed chief draughtsman of 
F. Perkins, Ltd. He was formerly 
chief draughtsman with Tecalemit, 
Ltd., and was previously for fifteen 
years with the Napier group. 


Mr. T. Whitehouse, A.M.I.E.E., at 
present district manager, Weymouth, 
has been appointed manager of the 
Bournemouth Sub-Area of the 
Southern Electricity Board in succes- 
sion to Mr. N. F. Gadsdon, M.C., who 
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retires in September next. Mr. White- 
house has been in the electricity supply 
industry for thirty-one years and before 
vesting date was the borough electrical 
engineer and manager to the Wey- 
mouth Corporation. 


Mr. I. Maxwell Stewart and Lord 
Bridges, G.C.B., G.C.V.0O., M.C., 
F.R.S., have been appointed directors 
of Babcock & Wilcox, Ltd. 


Mr. D. J. T. Last and Mr. K. H. W. 
Last have been appointed technical 
directors of S.L.R. Electric, Ltd. The 
Design and Illuminating Department 
will be controlled by Mr. K. H. W. 
Last. 


Last week we reported the appoint- 
ment of Mr. H. C. Hoban, M.I.E.E., 
, as engineering 
) works manager at 
; the Gravesend 
| works of W. T. 
_ Henley’s  Tele- 
graph Works Co., 
Ltd. Mr. Hoban, 
_ whose portrait we 
now. reproduce, 
was __—s previously 
assistant to the 
works manager. 





At the recent 
annual _ general 


Mr. H. C. Hoban 
meeting of the Technical Publications 


Association, Mr. C. E. Cunliffe, 
manager of the Publicity and Tech- 
nical Publications Department of A. C. 
Cossor, Ltd., was elected chairman of 
the Executive Council for a further 
period of three years. 


The 13th Travelling Exhibition of 
the Caroline Haslett Trust has been 
awarded to Miss Marion Binks, senior 
sub-area demonstrator and conamercial 
assistant with the South Eastern 
Electricity Board, Surrey. Miss Binks, 
who will commence her three months’ 
tour later in the summer, will study 
domestic electrification in North Italy 
and Austria, with the possibility of 
pursuing her investigations in Yugo- 
slavia. She was the winner of the 
1948 Public Speaking Competition 
organised by the British Electrical 
Development Association. 


Mr. R. W. Connor, A.M.I.E.E., the 
first assistant district engineer of the 
Woking District, South Eastern Elec- 
tricity Board, has been appointed 
district engineer, District 344 
(Merthyr/Aberdare) of the South 
Wales Electricity Board in place of 
Mr. I. L. Collins, A.M.I.E.E., who is 
now district engineer, District 348 
(Cardiff West). Mr. Connor has been 
engaged in the electricity supply 
industry since 1942. In 1948 he joined 
the staff of the London Electricity 
Board which he served in various 
capacities until 1955 when he went to 
Woking. 


Texas Instruments, Ltd., which was 
formed earlier in the year to manu- 
facture silicon and germanium semi- 
conductors at Dallas Road, Bedford, 











has recently appointed Mr. J. T. 
Kendall, M.A., Ph.D., A.M.I.E.E., as 
general manager (technical), and Mr. 
W. P. H. Hatty, M.I.Mech.E., 
A.M.1I.1.A., as general manager (manu- 
facturing). The managing director of 
the company, which is the United 
Kingdom subsidiary of Texas Instru- 
ments, Inc., of the United States, is 
Mr. D. Saward. The works are now 
virtually complete and production is 
due to start towards the end of this 
month. 


The British Aluminium Co., Ltd., 
has announced the following appoint- 
ments:—Mr. S. M. Lawrence has been 
appointed export sales manager in 
succession to Mr. P. J. Ferguson, who 
has resigned from the company to 
take up an appointment outside the 
aluminium industry. Mr. P. L. 
Martyn, assistant manager (home 
sales), will take over responsibility for 
the unwrought and special products 
sales section in succession to Mr. 
Lawrence, and will continue to be 
responsible for sales promotion 
activities. Mr. R. J. Walsh is to 
become manager of the Manchester 
branch sales office in succession to Mr. 
J. R. Whitelegg, who is retiring from 
the company’s service on 17th July. 


The following have resigned from 
the board of the Brush Group, Ltd.:— 
Sir Ronald W. Matthews, D.L., 
M.Inst.T.; Lord Cunliffe; Capt. R. C. 
Petter, M.I.Mech.E., M.I.Mar.E.; 
Major Noel E. Webster, O.B.E., M.C., 
M.I.M.E.; and Mr. Miles Beevor. 
New appointments to the board are 
as follows:—Sir Frank Spriggs, 
K.B.E., Hon.F.R.Ae.S.; Sir Roy 
Dobson, C.B.E., Hon.F.R.Ae.S., J.P.; 
Mr. J. F. Robertson, C.A.; and Sir 
Arnold Hall, F.R.S., M.A., Hon. 
A.C.G.I., F.R.Ae.S. 


Group Capt. J. A. Kent, D.F.C. and 
Bar, A.F.C., A.F.R.Ae.S., M.I.Ac.S., 
has been appointed sales manager of 
Kelvin & Hughes (Aviation), Ltd. 
This is a new post in the company. 





Mr. H. Hodges, B.Sc., who writes 
in this issue on “Small Heating 
Elements ” (page 
1163), obtained 

his degree at ° 
University Col- ) 
lege, London. He 7 

joined Henry cae he 
Wiggin & Co., . 

Ltd., in 1934 as a | 
technical repre- 
sentative and be- 

came manager of 

the technical ser- A 

vice section of 

that company in 

1954. 

The Ministry of Education 
announces that Sir Harold West, J.P., 
C.I.Mech.E., is resigning his appoint- 
ment as chairman of the governing 
body of Loughborough College of 
Technology at the end of the present 


Mr. H. Hodges 
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college academic year, having served 
in that capacity since the colle:e 
became a separate entity in 1952. 
Sir Edward Herbert, O.B.E., M.4. 
(Cantab), A.M.I.C.E., M.I.Mech.E., 
M.I.E.E., has accepted the Minister’s 
invitation to become chairman as from 
1st September next. 


The annual summer meeting of the 
Mersey and North Wales Centre of 
the Institution of Electrical Engineers 
was held on 15th June when a party 
of 200, comprising members wit 
ladies and friends, visited the Calder 
Hall power station. The afternoon 
was rounded off with a trip on the 
miniature railway from Ravenglass to 
Dalegarth, the open carriages being 
admirably suitable for the weather 
conditions which favoured the 
excursion. Lunch and dinner were 
taken on the special train from Liver- 
pool to Sellafield and Ravenglass. 


The Birmingham Electric Golfing 
Society held its spring meeting at 
Moseley Golf Club, Birmingham, 
recently. The event was well attended 
and afterwards dinner was provided at 
the Club when the presentation of the 
prizes was made by the president, Mr. 
J. Walker, supported by the captain, 
Mr. W. Horrocks. The prizewinners 
were: First, Mr. R. Atkins; second, 
Mr. J. Cox; and third, Mr. P. M. King. 
Applications for membership should be 
addressed to Mr. F. C. Mealing, hon. 
secretary, 204/206, Newhall Street, 
Birmingham. 


Mr. G. H. Blood, principal assistant 
(administrative), head office, Yorkshire 
Electricity Board, has been appointed 
sub-area secretary, Sheffield Sub-Area, 
in succession to Mr. W. P. Marshall, 
who is retiring at the end of July after 
45 years’ service. 


The Electricity Players of the South 
of Scotland Electricity Board recently 
won the Central Electricity Authority 


Drama Festival with a three-act 
comedy, “ Keep in a Cool Place,” by 
William Templeton. 

OBITUARY 


Mr. G. J. Evans.—The death 
occurred on 6th June, at the age of 
eighty-one, of Mr. G. J. Evans, 
A.M.I.E.E., who, until he retired in 
1940, was electrical engineer and 
transport manager to the Pontypridd 
Urban District Council. After an 
apprenticeship and attending technical 
classes at the County School, Aberdare, 
and University College, Cardiff, he 
became electrical engineer to Wayne 
Merthyr Co., Ltd., Aberdare, later 
going to the electricity works, Cardiff 
Corporation, as engineer-in-charge. In 
1905, on the inception of the electricity 
and tramways undertaking at Ponty- 
pridd, he was appointed deputy 
electrical engineer and tramways 
manager, and later became electrical 
engineer and transport manager. Mr. 
Evans leaves a son, Mr. Trevor Evans, 
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w:» is chief of administration of the 
son Engineering Laboratories, 
‘lish Electric Co., Ltd. and a 
ghter, Miss Marjorie Evans. 


Colonel Sosthenes Behn, retired 
c! airman of International Telephone 
a d Telegraph Corporation and, with 
his elder brother, 
the late Hernand 
Behn, its founder 
in 1920, died on 
6th June in New 
York City at the 
age of seventy- 
five. 

Colonel Behn 
was born on the 
island of St. 
Thomas in the 


ot 





r\ 


Virgin Islands, 
The late and first went to 
Col. S. Behn the United States 


in 1898 to learn 
the banking business. In 1904, he 
formed the banking and brokerage firm 
of Behn Brothers in Puerto Rico with 
his brother, Hernand. The need for 
rapid information aroused his interest 
in electrical communication, and he 
began buying up small local telephone 
companies which, in 1914, he consoli- 
dated into the Porto Rico Telephone 
Co. By 1915, he had evolved a plan to 
connect Puerto Rico with the United 
States by means of a submarine cable 
to Santo Domingo, a landline to Haiti, 
a submarine cable to Cuba, a landline 
to Havana, and a submarine cable to 
Key West in Florida, where connection 
would be made with the Bell System. 
The plan was never carried out in full, 
but it was the seed from which I.T. & 
T. subsequently grew. In 1916, Col. 
Behn went to Cuba to acquire the 
Cuban Telephone Co. During the 
1914-18 war he came to an agreement 
with the American Telephone and 
Telegraph Co. to form at a later date 
the Cuban American Telephone Co. 
for the purpose of laying a submarine 
cable between Havana and Key West. 
This agreement was carried out in I9I9. 
In 1920 Sosthenes and Hernand Behn 
incorporated the International Tele- 
phone and Telegraph Corporation in 
Maryland. Col. Behn was chairman 
of the Corporation until May last year, 
and was hon. chairman at the time of 
his death. 


Mr. Frederick Henry Reeves, chief 
accountant of the Marconi group of 
companies, died on 14th June in his 
sixty-first year. 


WILLS 


Mr. G. Smith, D.C.L., A.M.ILE.E., 
M.I.P.E., for many years hon. secretary of the 
East Midlands Centre of the Institution of 
Electrical Engineers, and a member of the 
staff of Loughborough College for many 
years, who died on 27th February last, left 
£16,616 gross (£16,558 net). 

Mr. A. E. Sudlow, founder of Albert E. 
Sudlow & Co., Ltd., who died on 11th 
January last, left £1,559 gross (£1,466 net). 

Mr. F. H. Clough, formerly assistant chief 
engineer, British . Thomson-Houston Co., 
Ltd., who died on 25th February last, left 
£38,740 gross (£38,499 net). 
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Electrical Manufacture in South Africa 


Problems of Overseas Competition 


From Our Cape Town Correspondent 


In its recent report on the manu- 
facture of electrical machinery, the 
South African Board of Trade and 
Industries states that there are now 
six companies making electric motors. 
The largest of these produces machines 
entirely from local materials. ‘Two 
other companies are mainly concerned 
with the assembly of motors from 
imported component parts, and the 
remaining three produce a large part 
of the motors in their factories from 
materials obtained locally. The Board 
estimates that these six factories can 
now make about 60 per cent of South 
Africa’s requirements, although in the 
years 1952-54 they only supplied about 
§0 per cent of the demand. 

The Board believes this discrepancy 
could be largely corrected and the 
capacity of the local industry better 
employed if certain protective duties 
were levied. It contends that the 
United Kingdom, Belgium and Austria 
have been “ dumping ” motors on the 
South African market. In order to 
meet this “unfair competition,” the 
Board says, the prices of the locally 
made motors have been reduced by 
some 16 per cent since the middle of 
1953, although over the same period 
costs of raw materials and labour have 
risen. Thus it has not always been 
possible to cover costs of production 
in selling South African motors. It 
recommends the introduction of new 
tariff items for motors together with 
a new ordinary dumping duty levied 
on all motors imported under these 
tariffs from the United Kingdom, 
Belgium and Austria. 

The Board has also reported on the 
need for protective duties in the 
electric transformer industry. In this 
case the overseas competition is 
mainly from the United Kingdom, 
Germany, Austria and Belgium. Of 
these countries, however, only Belgium 
is accused of dumping transformers 
in the Union. In its report the Board 
states that early in 1955 the Pretoria 
City Council invited tenders for the 
supply of twenty 200 kVA trans- 
formers. Of the 28 tenders received 
seven were from South African manu- 
facturers and the rest from overseas 
firms. The quotation of the lowest 
overseas tenderer was 7 per cent 
below that of the lowest South African 
tenderer. 

The Board says that at present nine 
companies in South Africa are making 
the larger types of transformers, and 
of these six are operating on the 
Witwatersrand, and one each at 
Pretoria, Vereeniging and Port Eliza- 
beth. The Board estimates that 
the local transformer manufacturing 
industry has a working capital of about 
£500,000 and provides employment for 


nearly 300 workers. In its opinion, 
South African manufacturers are 
equipped to meet the local demand in 
regard both to quality and quantity, 
but in view of the keen competition 
that exists they cannot work at full 
capacity. 

The total South African sale of 
power transformers is estimated at 
some £750,000 a year, although the 
industry is estimated to be capable of 
making annually transformers worth 
over £1,100,000. 

The Board suggests that one of the 
difficulties in working at a uniform 
capacity is the lack of standard specifi- 
cations for transformers in South 
Africa. Thus manufacturers are 
unable to build up stocks, the usual 
method of operation being to sign a 
contract and then proceed to execute 
it, which is often an expensive method. 
Inter alia, the Board recommends that 
a number of new tariff items should 
be introduced at the same time as 
an ordinary dumping daty is levied on 
transformers imported from Belgium 
in terms of this new proposed tariff 
item. It is estimated that South 
African manufacturers are importing 
about 44 per cent of the total value of 
their raw materials, the most important 
of which are electrolytic copper and 
steel plate for cores. Sales of imported 
transformers in recent years have 
averaged between about {£1,400,000 
and £2,250,000, and the opinion of the 
Board is that much of these needs 
could have been served by the South 
African industry. 





Water Power and Peat in Ireland 


A 4 MW generating set at the Irish 
Electricity Supply Board’s Inniscarra 
station of the River Lee (County Cork) 
hydro-electric development is now in 
operation. A15 MW set will be added 
towards the end of the summer and 
an 8 MW set in the Carrighadrohid 
station farther up the river will be in 
commission before the winter. The 
average annual output of the two 
stations is estimated at 65 million 
kWh. 

The E.S.B.’s peat-fired generating 
station at Milltown-Malbay has also 
begun generating electricity with its 
5,300 kW generating set and is feeding 
into the network at Ennistymon. The 
station is one of four of the same type 
designed to use surplus supplies of 
hand-won turf. The Milltown-Malbay 
station is capable of burning 30,000 
tons of turf a year to give an output of 
22 million kWh. The other turf-burn- 
ing stations, at Screeb, Gweedore and 
Cahirciveen, are expected to be in 
operation by the end of this year. 





Central Electricity Conference 


LORD CITRINE’S ADDRESS 


Ar Eastbourne last Monday the customary conference 
of electricity supply industry representatives was held 
at the Winter Garden. Lord Citrine, chairman of the 
Central Electricity Authority, presided and gave an 
address reviewing the past year’s activities and achieve- 
ments. 

Reminding his audience that 1956-57 would be the 
last full year of the Authority’s operations, Lord Citrine 
said that in the calendar year 1956 a new record of 
plant installed (1,937 MW sent out) was attained, 
including 140 MW in the South of Scotland. The 
maximum output capacity at 31st March last was 20,644 
MW s.o. The Authority had planned to raise plant 
capacity by 9,100 MW (or 44 per cent) during the next 
six years. 

Stations such as High Marnham and Thorpe Marsh 
would each have a capacity of 1,000 MW and the 
maximum generator rating for sets for commissioning in 
1962 would be 275 MW; the design and construction 
of a 550 MW cross-compound set was in hand. Lord 
Citrine stressed the economy in space which the larger 
sets achieved, stabilising the 1948 cost in spite of increases 
of nearly 70 per cent in material and labour costs. Lord 
Citrine complained of the Authority’s inability to secure 
a shortening of “ consent ” procedure. 

Other figures for 1956-57 were: kWh generated 79,523 
million (5-2 per cent increase); average thermal efficiency 
24:96 per cent (against 20-91 per cent at vesting date); 
134 route-miles of 275 kV line approved. 

Referring to the cross-Channel cable Lord Citrine said 
that it would have a rating of 160 MW at 200 kV d.c.; 
it would be 30 miles long and would cost the Authority 
nearly £33 million. The plans for large-scale genera- 
tion of power in the coalfield areas for transmission to 
the south had been modified in view of the nuclear power 
programme. Lord Citrine dealt with the coal situation 
and with the oil-fired stations whose future remained to 
be determined in relation to nuclear power. It was 
anticipated that by 1965 there would be from 12 to 15 
nuclear stations with between 5,000 and 6,000 MW 
and Lord Citrine mentioned contracts placed and in 
contemplation, saying something about the conditions 
governing the sites of nuclear stations. He emphasised 
the need for speed if the stations were to be commissioned 
by 1965. 

After saying that about 390,000 (including nearly 
13,300 farms) were connected in 1956-57, raising the 
total to about 143 million, Lord Citrine spoke of the 
circumstances which made it necessary to raise prices 
after a period of stabilisation which had forced the 
industry to postpone its self-financing policy. He also 
mentioned the Government’s financing of the Authority’s 
long-term borrowing. He gave details of the increased 
charges and then went on to deal with the increase in 
wages of manual workers, the claims of the Electrical 
Power Engineers’ Association, and the new constitution 
for joint consultation. 

In his concluding remarks Lord Citrine said that nearly 
12,000 suggestions had been made under the Employees’ 
Suggestion Scheme and over 3,500 awards had been 
made. Over 5,600 employees had attended courses and 
conferences at the Authority’s residential training centres. 








Since vesting day some 37,000 people (including ab: ut 
130 Overseas engineers and students) had attended the 
Authority’s educational and training courses and short 
interchanges of staff had been arranged with electricity 
undertakings in France, Italy, Western Germany, Sweden 
and the United States. 

Finally, Lord Citrine said that this, the ninth con- 
ference, would be the last to be held under the auspices 
of the C.E.A. 





Very Heavy Current Air-Cooled Busbars 


THE accompanying photograph depicts the first isolated 
phase busbar scheme to employ forced-air cooling which 
has been installed in the Cleveland Electric Illuminating 
Co.’s new Eastlake power station in conjunction with a 
260,000 kVA generator. The equipment, which was manu- 
factured by the American General Electric Co. and is 
believed to be the first of that capacity ever built, is rated 
at 10,000 A and is made of aluminium. 

With forced-air cooling, the new busbar system requires 
smaller housing and, as a result, offers economic and space- 
saving advantages. The busbar duct measures 30in square. 

Cooling air enters the centre phase of the system at a 
point directly under the generator terminals and travels 
the entire length of the duct to the main transformer. The 
air flow is then diverted by means of baffles to outside 
phases and returns to the starting point, where it passes 
through a cooler and “ make up air ” sections before being 
recirculated. Such a design makes it possible to furnish 
isolated phase busbar ducts up to 12,000 A without exceed- 
ing the present dimensions of 8,000 A self-cooled bus ducts. 








Eastlake air-cooled busbar system 
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Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Irradiating Insulation 

OUR company is co-operating with the American Society 
for Testing Materials as members of Sub-Committee 
11, which will meet shortly at Atlantic City. The present 
sections of the Sub-Committee and their functions are 
as follows:—(a) To select and define terms; (b) to 
select standard dosemeters and methods for measuring 
radiation doses; (c) to establish standard procedures for 
irradiating plastics and electrical insulating materials for 
use in evaluating permanent changes in their properties; 
(d) to disseminate information on irradiation effects in 
plastic materials; and (e) to promote and co-ordinate 
research. We should be grateful for early suggestions 
of those of your readers who have had experience in 
this field in regard to the scope of these sections and the 
areas in which we can usefully contribute their views. 
We ourselves can perform any irradiation experiments 
and test irradiated materials. 

At the last meeting of the Sub-Committee, it was 
decided to -adopt “temporarily” (indicating some 
difference of opinion) the unit of ergs per gramme to 
report the radiation dose delivered to an irradiated 
sample. Some of the units of radiation dose which are 
currently or have been employed are defined below:— 

Roentgen (R): The amount of X or gamma radiation, 
in equilibrium with its associated corpuscular emission, 
that gives rise to the formation of one electrostatic unit 
of charge (of either sign) in one c.m. of dry air at standard 
temperature and pressure. 

Roentgen Equivalent Physical (REP): The radiation 
dosage which produces energy absorption in human tissue 
equal to 98 ergs per gramme of tissue; the REP measures 
the energy absorbed by the human body rather than 
energy absorbed by the air and is applicable to any form 
of radiation. 

RAD: The absorbed dose of 100 ergs per gramme, 
which is useful for co-relating radiation damage in various 
materials; approximately 1 RAD is received by a material 
exposed to about 1 Roentgen of gamma radiation or to 
roughly 10° thermal neutrons per sq cm with accompany- 
ing fast neutrons and reactor gammas. 

The Roentgen is the primary definition of radiation 
dose and the unit for which the National Bureau of 
Standards air-wall ionisation chamber standard is cali- 
brated, but there are at least two objections to its use. 
First, it is generally confined to X or gamma rays. 
Secondly, a dose expressed in Roentgens refers directly 
to the effects of these electromagnetic radiations on air, 
thus giving a direct measure of the ionising power of the 
source; it does not, however, directly express the energy 
absorbed in a sample placed at the point where a 
dosemeter gives a reading of so many Roentgens for a 
given exposure time. The REP does not express the 
energy absorbed in an irradiated sample. Moreover, the 
base material—tissue—is difficult to specify exactly. 
The latest N.B.S. Handbook no longer includes the REP 
as a unit of radiation dose. (Wandleside Cable Works 
are measuring the dosage of irradiation at present in 
REPs.) 

The RAD, on the other hand, is a direct expression 
of the absorption of energy by the sample irradiated, 
whether in ergs or joules per gramme or even electron 


volts per gramme. Since the range of total irradiation 
dosage of probable interest to the Sub-Committee will be 
above 10°, the numbers used in expressing experimental 
results will be 10° RAD, 10’ ergs per gramme, 1 joule per 
gramme, or 10! e.v. per gramme. Although the use of 
the RAD rather than ergs per gramme would not 
materially alter the magnitude of the numbers involved, 
its adoption leads naturally to the multiple unit—Mega- 
RAD, equal to 10° RAD. Thus, a dose of 10’ ergs per 
gramme would be equivalent to 0-1 Mega-RAD (MRAD). 

REP and RAD, as applied to most organic polymers, 
differ by an amount well within the present existing limits 
of experimental error. Thus, the transformation of 
existing data expressed in REP (or Mega-REP) to RAD 
(or Mega-RAD) involves, to an acceptable approxima- 
tion, merely the substitution of the name of the unit. If 
the unit of ergs per gramme is now adopted, more 
inconvenience will be incurred in comparing older data 
with newer than if the RAD is employed from now on. 

There are thus two questions to be resolved. First, 
should one specify the intensity of air ionisation of a 
particular source of radiation or should the energy 
absorption per unit volume of an irradiated sample be 
explicitly given? The second alternative, although more 
difficult to accomplish, seems preferable. Secondly, if 
the specific energy absorption of a sample is the desired 
property, should this be measured in RAD, ergs per 
gramme, or some other unit ? The RAD, or Mega-RAD, 
appears to be the more concise and convenient. 


106, Garratt Lane, W. L. Wray, 
Wandsworth, Managing Director, 
London, S.W. Wandleside Cable Works, Ltd. 


Electricity for Transport 


I WAS interested to see in your correspondence columns 
a plea for the extended use of electricity for public trans- 
port, both road and rail. Having only recently returned 
from a business trip to North and South America I can 
fully agree with the sentiments expressed. Not only 
in the United States, but in most South American 
countries increasing numbers of trolley-buses are being 
installed. The lack of support of this method of transport 
in this country may well be the reason why overseas 
orders for thousands of these vehicles are being placed in 
Italy and Germany, and lately also in Japan. 

One of the disadvantages often emphasised by local 
authorities is the difficulty of dealing with large crowds 
who attend sports functions on Saturdays. It is notable 
that these problems are evidently successfully overcome 
in cities like Buenos Aires, Montevideo and Rio de 
Janeiro which use large numbers of trolley-buses, and 
where sport is equally popular, and attendances probably 
even larger than in the United Kingdom. 

It is difficult to escape the conclusion that this is 
further evidence of the fact that frequent elections to 
local councils make for short-sighted policies. Coun- 
cillors are reluctant to vote for the higher initial cost of 
electric transport, whatever may be the subsequent 
savings and advantages in smooth, trouble- and fume-free 
running. A similar attitude has already reduced the 
number of battery-electric refuse collection vehicles to 
negligible proportions, where again the advantages of 








1174 


home-produced night charging current, and cheap opera- 
tion, are sacrificed to the expedient of allocating the 
lowest immediate capital expenditure. 

Fortunately, the nationalised industries are not simi- 
larly prejudiced, and British Railways, for instance, have 
made great strides also in the use of electric vehicles for 
their urban parcel deliveries, thus setting the pace for 
other organisations who also use this type of transport 
increasingly, and help to secure lower delivery costs, and 
cleaner air in our cities. 

It is time to consider whether local authorities should 
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not be encouraged more forcibly to co-operate in the use 
of home-produced fuel for electric vehicles, battery cr 
trolley operated. While there is already a considerab': 
e and increasing awareness of the economics of electrics 
for local delivery work, this could also lead to the steacy 
home market for trolley-buses which the industry neec s 
to restore to it a proper proportion of the growing ove:- 
seas demand for this type of transport. 
Gateshead-on-T yne: H. W. HEYMAN, 
Managing Director, 
Smith’s Delivery Vehicles, Ltc 





Future of Coal 


SURVEY OF PRODUCTION AND CONSUMPTION TRENDS 


Apopressine the Combustion Engineering Associa- 
tion (London Region) last week, Mr. R. J. Moffat 
(Director General of Marketing, National Coal Board) 
forecast the coal situation in 1965 in relation to total 
energy requirements in this country. After a reminder 
that since 1948 no industrialist had been short of coal, 
he claimed that the position was a happy one. On the 
assumption that industrial productivity would increase 
by 32 per cent per annum (compound), the Coal Board 
estimated that the corresponding total increase in energy 
consumption would be 2 per cent per annum. This 
meant the equivalent of 300 million tons of coal would be 
needed compared with 250 million in 1955, the contribu- 
tion of coal itself being 225 and 214 million tons for the 
two years. Ten million tons of open-cast coal would 
be required. 

A second assumption was that the Coal Board’s plans 
for reconstruction at an expenditure of £1,000 million 
would be pressed forward, but no shortfall in the alloca- 
tion of steel and other materials for the purpose was 
likely. While industrialists should be allowed a free 
choice of types of coal to suit their own conditions of 
use, priority in allocation must be given to vital coal- 
dependent sections such as coke ovens, whose consump- 
tion to maintain the necessary advance in steel production 
must increase from 27 million to 45 million tons. For 
gasworks the advance would be from 27 to 30 million. 
Electric power stations would probably use 48 to 58 
million tons of coal in 1965 according to the amount of 
oil used (compared with the present 43 million tons) 
allowing for contributions of the equivalent of 14 million 
tons from nuclear power and 60 million from oil. More 
small coal would be produced from the mines due to 
mechanisation (especially power loading) and these low 
grades would be used for generating electricity. 

On the other hand, there would be decreases for some 
purposes. The 12 million tons in large lumps taken by 
the railways would fall below 8 million tons by 1965. 
The trend towards the use of electricity and gas was sure 
to continue, especially in view of clean air legislation, 
giving a reduction of 3 to 5 million tons unless bituminous 
coal could be caused to burn continuously without 
producing smoke. Electrification of the larger collieries 
would result in a further drop from 13 to 9 million tons. 
In general industry 2 or 3 million tons could be saved 
through more efficient combustion and through extending 
the use of electricity and of oil. 

Coal prices would inevitably rise with general costs; 
wages in mines amounted to 60 per cent of working 


expenditure. Yet British coal was still the cheapest for 
comparable qualities in Western Europe (e.g. 25 per cent 
less than in Germany). Government control of prices 
in Great Britain since 1940 was likely to be abandoned 
within the period under consideration, thus permitting 
the adoption of a more flexible pricing system by con- 
tracts that provided for more consistent qualities of coal 
and seasonal stocking by the user. 


Power Engineers’ Salaries 


THE special Board of Arbitration appointed by the 
Minister of Labour to determine the dispute between the 
Electrical Power Engineers’ Association and the Electricity 
Boards—which was the cause of a “ work-to-rule ” threat 
by the technical staffs in the ele«iricity supply industry 
earlier this year—met in April. After consultation with 
his fellow members the chairman indicated the provisional 
view of the Board that the existing maximum salary of 
£1,825 per annum should be replaced by a figure of about 
£2,000 per annum and recommended the parties to enter 
into direct negotiations on that basis. ‘The recommenda- 
tion was accepted and the Board adjourned sine die, 
subject to recall at the request of either party. 

Representatives appointed by the parties with authority 
to reach a settlement met last month and agreed on the 
adjustments to be made to the National Joint Board salary 
scales on the basis of the Board of Arbitration’s recom- 
mendation, such adjustments to operate retrospectively 
from 1st July, 1956. Agreement was also reached on 
further increases to meet changes in the cost of living 
up to rst March, 1957, to operate with effect from that 
date. The result is that the maximum possible salary 
for general technical staff in the electricity supply industry 
has now been increased to £2,100 per annum. The 
settlement was reported to the National Joint Board on 
12th June. 

Very senior technical staff are not included in this 
settlement as they are covered by a managerial scale 
operating in a range above the N.J.B. agreement. 

The National Joint Board has issued the new salary 
scales to take account of the interim settlement (July, 
1956, to February, 1957) and the final rates operating 
from rst March this year. Revised scales of removal 
expenses, lodging and subsistence allowances, etc., and 
London “ weighting ” allowances have also been issued. 
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New Books 


Power System Stability. Volume III. Synchronous 
Machines. By E. W. Kimbark. Pp. 322; figs. 
J. Wiley & Sons, Inc., New York. Chapman & Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price 80s. 


With the publication of Vol. III Dr. Kimbark’s treat- 
ment of “ Power System Stability” is completed. This 
,olume contains four chapters in a total of fifteen and it is 
appropriately sub-titled “ Synchronous Machines,” since 
three of the four chapters deal with machine charac- 
reristics. When Vol. I appeared in 1948 it received an 
immediate welcome as much on account of its extreme 
lucidity as for its technical content. This lucidity has 
been continued in the second and third volumes, and in 
fact the reader having some familiarity with this subject 
may even find parts of Vol. III over-explicit. 

Although the chapter numbering is continuous through 
the three volumes, the last volume is claimed, with justi- 
fication, to depend upon reference to the first only. 
Chapter XII deals with the reactance, resistance and time 
constants of synchronous machines in both descriptive 
and mathematical manner, and then with the influence 
of these factors in stability studies. The effect of satura- 
tion is discussed, and the next two chapters are devoted 
to excitation systems and to damper windings and 
damping. The final chapter summarises a number of 
factors of importance in steady state stability studies, and 
many readers would find it advantageous to skim this 
chapter first before reading the book thoroughly. 

The treatment has a strong practical bias throughout, 
and typical figures are quoted to illustrate the argument 
and in worked examples. Problems are set at the end 
of each chapter for those who require them but answers 
are not given. In using the book as a reference it is as 
well to remember that practice in the U.S. differs in 
certain respects from that in Europe and consequently 
the typical constants used may not be entirely appropriate 
to European conditions. 

Although in general the book is easily read, in one or 
two places it gives the impression of dodging about to tie 
up loose ends left over from the earlier volumes. It 
would be surprising if no omissions could be noted, but 
one would expect to find some mention of generator 
capability charts in the discussion of chart methods of 
studying steady state stability. 

The volume has an adequate index and each chapter 
ends with an extensive list of references, most of which 
naturally are to American sources or to C.I.G.R.E. reports. 
All readers of the earlier volumes will wish to add the 
third, and the whole work should form part of the library 
of any organisation seriously concerned with power system 
stability problems.—G.L. 


Electrical Appliances: Installation and Maintenance. 2nd 
Edition. General Editor, E. Molloy. Pp. 196; figs. 
George Newnes, Ltd., Tower House, Southampton 
Street, Strand, London, W.C.2. Price 17s 6d. 


This book is one of the Newnes Practical Electrical 
Engineering Series, which is now in its second edition. 
It is designed to deal in a practical way with many pieces 
of relatively small apparatus which may be found in 
domestic premises, offices, shops or works. 

Six authors have contributed the various sections which 
deal with the subjects of water-heating appliances, electric 


cookers, refrigerators, power-factor correction, bells, 


indicators, fire and burglar alarm systems,. private tele- 


phone systems, public address equipment, installation of 
broadcast and television receivers and aerials, and electric 
clocks. 

In general, the principle of operation of the apparatus 
is described in each section, with a description of various 
types, data where appropriate, installation methods and 
maintenance. The water-heating section, for example, 
deals with design, types, water authorities’ requirements, 
pipe sizes, heating requirements, siting and fixing, single- 
point heaters, circulators, immersion heaters, electrical 
and piping connections and lagging. The section on bells, 
indicators and alarms includes the usual bell and indicator 
systems, also liquid level indicators, ships’ telegraphs, and 
various fire and burglar alarms with brief mention of 
electronic-controlled burglar alarms. 

The part devoted to public address equipment will be 
useful to electricians who may be called upon to install 
or maintain such a system; whilst many radio enthusiasts 
may consider the book a good investment solely on 
account of the information which it contains on the choice 
and fitting of a broadcast or TV aerial for best results 
with a minimum of interference. The subject of power- 
factor correction may appear rather out of place in a 
book which is not concerned with electric motors, but 
its inclusion is warranted on account of arc welders and 
fluorescent lamps. The book will be found very useful 
by contractors and maintenance electricians.—J.L.W. 


Polythene: The Technology and Uses of Ethylene 
Polymers. Edited by A. Renfrew and Phillip 
Morgan. Pp. 642; figs. Published for British 
Plastics by Iliffe & Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 126s. 


After its discovery in 1933 polythene enjoyed but a 
brief period of commercial development just prior to the 
last war. Nevertheless, it has now advanced to a 
dominant position among plastics materials. During this 
development period a great deal of technical knowledge 
has been accumulated and it is the purpose of this volume 
to assemble the relevant facts for the technologist. It 
is, however, more than a survey of the literature; it has 
been designed and written in a spirit of critical appraisal 
of the available data and is intended to serve as an 
authoritative text for technologists not only in the plastics 
industry but in those many other industries where poly- 
thene is used in considerable quantities. 

Thirty-eight specialists, drawn from Great Britain 
and the United States, have contributed to the 32 chapters 
in this book which are grouped under three main head- 
ings: Manufacture and Properties; Processing Tech- 
niques; and Applications. The last section contains 
chapters on future trends. Since the book was originally 
conceived great interest has been aroused by the newer 
high density types of polythene, and references to these 
will - found, where relevant, throughout the pages of the 
work. 


BOOKS RECEIVED 


Practical R.F. Heating for the Wood Industry. By J. Pound, 
M.LR.E. A.LE.E., F.IL.M.Wood.T. Pp. 198; figs. 
Heywood & Co., Ltd., 9, Kingsway, London, W.C.2. 
Price 30s. 

Arcs in Inert Atmospheres and Vacuum. Edited by W. E. 
Kuhn. Pp. 188; figs. John Wiley & Sons Inc., New 
York. Chapman & Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 60s. 
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Electrical Engineers’ Exhibition 

A meeting of representatives of 
exhibitors at the Electrical Engineers’ 
Exhibition was held at Caxton Hall, 
Westminster, on 12th June, for the pur- 
pose of giving them an opportunity of 
discussing various points with the 
organisers. An official report states 
that a proposal that foreign concerns 
should be allowed to take part in future 
exhibitions did not meet with approval. 
A suggestion made by the British Elec- 
trical and Allied Manufacturers’ 
Association that a “shell” scheme 
should be introduced received practi- 
cally no support and the idea of 
extending the run of the exhibition was 
not favoured. 

Owing to increased demands for 
space, the first floor expansion is to be 
further developed. The opinion was 
expressed that exhibitors should 
co-operate with the organisers towards 
making the first floor a more attractive 
display. To this end the organisers 
announced that a main staircase would 
be installed providing direct access to 
the first floor from the body of the main 
hall. 

It was not agreed that the show 
should be open to the public on only 
one of its five days. The organisers 
announced that because of increased 
rent and electricity charges some 
adjustments in space rates for 1958 
would have to be made. 


Assistance for Exhibitors 


When it was decided recently to 
wind up the B.I.F. Electrical Exhibi- 
tors’ Committee it was thought that a 
similar body might be formed to look 
after the interests of exhibitors at 
the Electrical Engineers’ Exhibition. 
Members of the British Electrical and 
Allied Manufacturers’ Association 
were approached and consideration 
was given to the subject by the 
B.E.A.M.A. Publicity Committee. 
This Committee considered that in 
view of its close liaison with the 
organisers of the Electrical Engineers’ 
Exhibition it was able and willing to 
act on behalf of all the exhibitors 
(whether members of B.E.A.M.A,. or 
not) in matters affecting their interests. 

Consequently the firms which 
participated in this year’s Exhibition 
have been circularised and informed 
that if they would like any matters 
discussed with the organisers they 
should communicate with the secretary 
of the B.E.A.M.A. Publicity Com- 
mittee, 36, Kingsway, London, W.C.2. 


Centres for Atomic Research 


It was recently reported to the 
Further Education Sub-Committee, 
Bradford, that the Reactor School of 
the Atomic Energy Research Establish- 
ment at Harwell had arranged to send 
20 of their students to the Bradford 





Institute next term for a special course 
on atomic research. In preparation 
for the course, Mr. B. Fozard, senior 
lecturer in the Department of Elec- 
trical Engineering, has been invited to 
go to Risley, near Manchester, by the 
Atomic Energy Authority for a month’s 
course in July. Other colleges chosen 
to train students in atomic research are 
those at Salford and Birmingham. 


New Siemens Edison Swan 
Company 


From ist July the resources of 
Siemens Brothers & Co., Ltd., and the 
Edison Swan Electric Co., Ltd., will 
be entirely merged into a single new 
manufacturing and selling organisa- 
tion, to be known as Siemens Edison 
Swan, Ltd. Since Siemens Brothers 
became part of the A.E.I. Group, 
Siemens-Ediswan, Ltd., has operated 
as a co-ordinating body for the two 
businesses. 

The Siemens Edison Swan company 
will own and operate factories from 
Sunderland and Spennymoor in the 
North to Woolwich in the South, and 
Lydbrook on the Welsh border. It 
will make a wide range of products 
from telephone exchanges to cathode 
ray tubes, and from cables to electro- 
medical appliances. It will also have 
some twenty regional offices, covering 
the British Isles and taking over the 
work of about double that number 
which were formerly operated by the 
two separate companies. The main 
interests of the new organisation will 
fall under the headings of telephone 
and telecommunication equipment, 
radio and television valves and tubes, 
cables, marine equipment, batteries, 
domestic electrical equipment, etc. 

Directors and management are all 
drawn from one or other of its com- 
ponents—the former Siemens Brothers 
and Edison Swan Electric Co.—whilst 
their engineering and manufacturing 
personnel remain unchanged. For 
administrative purposes the company 
has been divided into product divisions 
each specialising in a particular type 
of-equipment. Each of these divisions 
in its turn has a top management of 
three—the chief engineer, the manu- 
facturing manager and the sales 
manager. The divisions are as 
follows:— 

Power cables and lines; telephone 
cables and loading coils; rubber 
and plastic cables; cable and lighting 
installation; public telephone; private 
telephone; telecom transmission; 
marine; electronic control and indica- 
tion; lamps and lighting; primary 
batteries; accumulators and batteries; 
distribution equipment; cathode ray 
tubes; valves; industrial valves; radio 
comporents and special products; and 
wiring accessories. 

Lord Chandos, chairman of the 








A.E.I. Group, is also chairman of the 
new company. The managing dire:- 
tor is Dr. J. N. Aldington and the oth«r 
directors are:—Dr. T. E. Allibone 
(director of research); and Messrs. 
J. S. A. Bunting (sales director, cables); 
G. W. Giffin (manufacturing director, 
telecommunications and cables); W. H. 
Grinsted and L. S. Crutch (engineer- 
ing directors, telecommunications and 
cables); J. W. Ridgeway (sales director, 
radio); J. T. Thornhill (manufacturing 
director, radio); W. G. Patterson (com- 
mercial director); A. Whitaker (engi- 
neering director); R. L. Basset and 
A. F. Street (non-executive directors). 

The companies within the Siemens 
Edison Swan group are:—Siemens 
Edison Swan, Ltd.; Siemens Edison 
Swan (Export), Ltd.; Alfred Graham 
& Co., Ltd.; Aldridge Plastics, Ltd.; 
the Fixed Price Light Co., Ltd.; H. A. 
Hartley Co., Ltd.; Siemens (Australia) 
Pty., Ltd.; Siemens Brothers (Canada), 
Ltd.; Siemens Brothers British (Pty.), 
Ltd.; and Siemens Brothers Central 
Africa (PVT), Ltd. The Edison Swan 
Electric Co., Ltd., and Siemens 
Brothers & Co., Ltd., will become 
dormant companies. 


Valve Contract 


The Ministry of Supply has placed 
a contract valued at approximately 
£25,000 with the General Electric Co., 
Ltd., for the supply of a number of 
* fully-reliable ” special quality valves. 
“Fully-reliable” is a term used for 
valves that are specially manufactured 
to Operate under arduous conditions 
of mechanical shock and vibration in 
various types of Service equipment. 


Lifting Magnets for India 
The accompanying picture shows a 


consignment of lifting magnets, valued 
at £20,000, being loaded at the Engi- 


G.E.C. lifting magnets being loaded for 
dispatch to India 
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Anglo-Soviet Trade 

The growing interest in Anglo- 
Russian trade has led the London 
Chamber of Commerce to publish a 
booklet ‘“ Anglo-Soviet Trade—A 
Guide for Prospective Exporters and 
Importers.” This states that there are 
opportunities for certain classes of 
goods, although the methods of trading 
present unusual features peculiar to the 
Soviet Union, as virtually all foreign 
trade of the U.S.S.R. is conducted by 
state corporations. While pointing 
out the opportunities and methods of 
trading, the booklet also deals with 
some of the difficulties and it includes 
appendices giving lists of embargoed 
and non-embargoed goods. There is 
also a list of foreign trade organisations 
of the U.S.S.R. The price of the book- 
let is 5s (post free) with a discount for 
bulk supplies, and it can be obtained 
from the Russian Section of the 
London Chamber of Commerce, 69, 
Cannon Street, London, E.C.4. 

At a Press conference last week, Mr. 
J. B. Scott, chairman of the Section, 
explained the reasons for the publica- 
tion of the booklet. In answer to 
questions, he spoke of the anomalies of 
the list of prohibited exports to Russia 
and said the Chamber would like a 
re-examination of the list of goods on 
the embargo list. 


Aluminium Cable Production in 

India 

From Aluminium Industries, Ltd., 
Kundara, Kerala State, South India, 
we have received particulars of its 
new plant for the production of plastic 
covered aluminium cables which was 
officially opened on 26th April by Shri 
K. P. Sreedharan Nayar, chairman of 
the Kerala Electricity Board. 

The plant is at present equipped 
for an annual output of between three 
and five million yards of single-core 
cables. It consists of a drawing 
machine and high-speed stranders; 
extruders for insulating with polythene 
and applying p.v.c. sheathing; a spark 
tester; taping and _ cotton-braiding 
machines; compound impregnating 
equipment; and an automatic coiling 
machine. 


New Tube Cars 


Three prototypes of London’s tube 
trains of the future will be delivered 
shortly and will go on trial service on 
the “Underground.” After tests in 
service, a large order for trains of the 
same type for rolling-stock replace- 
ments will be placed. The first train 
is now being completed by the Metro- 
politan-Cammell Carriage & Wagon 
Co., Ltd., and will be in service in 
mid-July, and two others being built 
by the Gloucester Railway Carriage & 
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One of the new ‘‘Underground”’ trains, which will shortly go into service, nearing com- 
pletion at the works of the Metropolitan-Cammell Carriage & Wagon Co., Ltd. 


Wagon Co., Ltd., and the Birmingham 
Railway Carriage & Wagon Co., Ltd., 
will follow in September. The new 
cars will have rubber suspension 
instead of the usual steel springs, an 
“ all-silver ” exterior, resulting from 
the use of aluminium lightweight 
panelling, and 6o0ft of “sun tan” 
fluorescent-type lighting per car, giving 
a new high standard of illumination. 


Management Course 


The fifth residential course for 
managers and assistant managers, 
organised by the British Institute of 
Management, is being held at Pendley 
Manor, Tring, commencing on 18th 
October and extending over six week- 
ends at approximately monthly 
intervals. The course will deal with 
the problems and techniques of general 
management and is designed to show 
the specialist manager why, where and 
how his activities as a specialist must 
be co-ordinated into the general 
management structure. Details can be 
obtained from Mr. R. C. M. Calloghan, 
director of studies, “ Kelfield,” Black- 
more End, Wheathampstead, Herts. 


Electronically Controlled Flame 

Cutting 

Research by the British Oxygen Co. 
and Ferranti, Ltd., has resulted in 
revolutionary advances in the field of 
computer controlled flame cutting 
machines. The new equipment which 
will result from this work is the first 
of its kind in the world, and is expected 
to have far-reaching application in all 
branches of heavy engineering and 
in atomic energy and chemical engi- 
neering. It will be of particular 
interest also to the shipbuilding 
industry where, it is anticipated, there 
will be notable reductions in time and 
cost in the preparation of ships’ plates. 
It is essentially an application of 
Ferranti machine tool control methods 
to new developments by British 
Oxygen in the field of oxygen cutting. 

As well as fully automatic operation 
of the profiling process, the system 
includes special features for controlling 
automatically the gas supplies to the 


cutting blow pipes, automatic ignition, 
pre-heat flame monitoring, nozzle- 
height sensing and cutter head rotation. 
Demonstrations of the first experi- 
mental machine are expected to take 
place in the autumn of this year. 


“ Filled” Refrigerators 


The Hotpoint Electric Appliance 
Co., Ltd., will, until further notice, 
give to purchasers of its “ Coldrator ” 
Model CT 50 refrigerator, who are 
living within fifteen miles of Charing 
Cross, a food parcel with which to 
stock it. This parcel will include 
Australian produce—butter, cheese, 
fruit juices, preserves, tinned meat, 
wine and fruit—also Tuborg lager, 
“ Coca-Cola ” and “ Lucozade.” 


Diesel-Electric Locos for New 
Zealand 


The British Thomson-Houston Co., 
Ltd., as the main contractors, have 
received a contract valued at £600,000 
for eighteen 400 h.p. diesel-electric 
locomotives for the New Zealand 
Government Railways. The loco- 
motives will be used for major shunt- 
ing duties and light main-line service 
in the North Island. 

Each locomotive will be of the 
bogie type, containing two 200 h.p., 
6-cylinder Rolls-Royce diesel engines 
coupled to B.T.H. traction generators 
which will supply power to four B.T.H. 
axle-hung traction motors. The 
mechanical parts for the locomotives 
will be supplied by the Clayton Equip- 
ment Co., Derby. This contract brings 
the total number of diesel-electric 
locomotives supplied or on order from 
B.T.H. to 340. 


Choosing a Career 


The latest booklet in the “Choice 
of Careers” series (No. 79) issued 
by the Central Youth Employment 
Executive is “ The Electrician ” (H.M. 
Stationery Office, 1s 9d). The boy 
who is thinking of becoming an 
electrician will find in this booklet 
information on what he has to learn 
about the installation, repair and 
maintenance of all kinds of electrical 
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wiring and equipment. He will also 
find details of the personal qualities 
required, the arrangements for appren- 
ticeships and for studies, and pro- 
motion opportunities. There is a 
section on electrical contracting which 
describes the planning of the job, 
wiring, connecting up the fittings and 
testing. Another section explains the 
work of the maintenance electrician. 
Both sections are fully illustrated. 

Brief accounts are given of some 
fields of work for which electricians 
may be specially trained from the start. 
These are the wiring of electrical 
apparatus, and electrical work in cars 
and other vehicles, shipbuilding, air- 
craft, mining, railways and cinema 
projection. The booklet is intended 
primarily for young people deciding 
what kind of work to take up on leaving 
school, but it will also be of interest to 
parents, teachers and others who are 
concerned in helping young people to 
choose a career. 


Cable Contract 

Siemens Brothers & Co., Ltd., have 
received a contract from the East 
Midlands Electricity Board, Derby and 
Buxton Sub-Area, for the supply and 
laying of about 43 miles of 33 kV 
underground cable together with the 
associated pilot and telephone cables, 
including the jointing. This cable will 
form part of an extension to the 
present distribution system. 


International Geophysical Year 

A guide to the International Geo- 
physical Year 1957-58 published by 
Methuen & Co., Ltd., 36, Essex Street, 
Strand, London, W.C.2, is now avail- 
able, price 2s 6d. The contents include 
contributions on solar activity, aurora 
and airglow, meteorology, longitudes 
and latitudes, rockets and the satellite 
programme. There is a foreword by 
Sir James Wordie, C.B.E., F.R.S.E., 
and contributions by various members 
of the British Committee. 


Aircraft Catering Equipment 

In 1944 the General Electric Co., 
Ltd., supplied catering equipment for 
the York aircraft used by Sir (then 
Mr.) Winston Churchill and later for 
the machine presented to him by the 
American President. Since then this 
side of the company’s business has 
greatly expanded until to-day it claims 
to be the world leader in this field. A 
small exhibition of the appliances was 
arranged in London last week when 
Mr. L. E. Buckell, manager of the 
G.E.C. Aeronautical Department, 
introduced Mr. W. H. M. Butcher, who 
has just returned from a sales tour of 
the United States airlines which 
resulted in orders valued at $28,000. 

One order was for ten air-circulation 
ovens for Trans World Airlines which 
has already 40 G.E.C. ovens in use 
in its fleet; a similar order was placed 
by Flying Tiger Line, Inc. North 
East Airlines has ordered five sets of 
G.E.C. catering equipment for its 
Bristol Britannia aircraft; thus G.E.C. 











galley equipment has been specified 
for all the Britannias ordered so far. 

Forty-five airlines, flying 25 different 
types of aircraft, now use G.E.C. 
catering equipment. The two leading 
United States manufacturers of pre- 
fabricated galleys are now incorporat- 
ing this equipment in their galleys. 
The Russians have bought or placed 
orders for several sets. 


Fatal Shock from Unearthed Fire 


Because the earth wire in the plug 
of a portable electric fire had not been 
connected, a six-year-old Rowley Regis 
boy received a fatal shock at his home. 
This was stated at the inquest on 12th 
June when the Deputy Coroner, Mr. 
Malcolm Wright, returned a verdict of 
“ Accidental death.” He commented: 
“TI do not blame the parents in any 
way, but I do emphasise that it is most 
important for all electrical appliances 
to be properly earthed and connected.” 

Mr. G. E. Kemp, district com- 
mercial engineer of the Midlands 
Electricity Board, said that the earth 
wire had never been connected in the 
plug. There was a fault in the earth- 
ing system of the fire making the 
frame “ alive.” 


Swedish Ball Bearing Company’s 
Jubilee 


The Swedish company of the S.K.F. 
Organisation is celebrating its jubilee 
this year and to mark the occasion a 
well produced and illustrated brochure 
has been issued which deals pictorially 
with the past fifty years of the Swedish 
company’s history. The English com- 
pany, the Skefko Ball Bearing Co., 
Ltd., Luton, was founded in rogro. 


Italy and British Reactors 


The Rome correspondent of The 
Times 1eports that at meetings with 
Italian leaders Sir David Eccles, 
President of the Board of Trade, 
“ practically settled” the sale of at 
least one Calder Hall type of nuclear 
reactor to Italy. Signor Mattei, presi- 
dent of the State oil monopoly, who 
recently visited Calder Hall, has 
recommended that another . State 
enterprise which intends to buy an 
American reactor should first study 
Calder Hall. Plans for the formation 
of an Italian-British company to 
market British reactors were discussed 
at the meetings. 


“ Manweb ” Industrial Service 


Last March the Merseyside and 
North Wales Electricity Board opened 
a new Industrial Development Centre 
in Paradise Street, Liverpool, as a 
pioneer enterprise. Some information 
on the displays which are being held 
there is given in Electricity and 
Industrial Progress, a quarterly publi- 
cation issued by the Board. 

The first of a series of specialist 
exhibitions at the Centre was con- 
cerned with electric arc welding, the 
demonstrations being attended by 280 
representatives of 140 firms and asso- 


ciations. Next the use of power factor 
correction equipment was featured, 
Demonstrations held during the peri d 
8th to 17th May were attended ‘y 
nearly 300 visitors representing sone 
130 firms and in addition organis: d 
parties came from neighbouring tec!:- 
nical colleges. 

The subject of the present exhib.- 
tion is induction and dielectric hea:- 
ing, with “live” demonstrations ¢7 
apparatus for metal melting and he:t 
treatment. The exhibition is open 
until 29th June. 

During the autumn there is to be ai 
exhibition of lighting practice, indicat- 
ing new developments and _ con- 
temporary trends, and next winter i: 
is planned to present a series o 
demonstrations of electrical aids for 
builders and contractors. 


Ancient and Modern 


On Tuesday last an_ exhibition 
called “A Switch in Time” (the 
growth of electricity in the home) was 


held at Bourne & Hollingsworth, 
London. Part of the exhibition was 
devoted to Hotpoint and Premier 


showing the old products with their 
modern counterparts. The exhibition 
included ancient (literally) Cona coffee 
machines, old gramophones, modern 
radiograms, an old Cossor radio and 
early Mullard valves with the latest 
diminutive type. 


Contract Price Formulz 


The British Electrical and Allied 
Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. 

In each case the rate of pay for adult 
male labour at 14th June is deemed to 
be 186s 6d. 

The “costs of materials” figures 
are: For electrical machinery and 
equipment the Board of Trade index 
figure published on 14th June is 181-1. 
For turbo-generating and allied plant: 
Materials used in mechanical engi- 
neering industries 180-3, blast furnaces 
and iron and steel melting and rolling 
(40 and 41), 1781. The price of 
zin o/d 18 s.w.g. brass condenser tubes 
(Metal Bulletin, 14th June) is 463d 
per lb. 


Birmingham Wholesalers’ 

Exhibition 

F. Westerman (Wholesale), Ltd., 
electrical wholesalers, Birmingham, 
held a two-day exhibition of new 
domestic appliances, radio and tele- 
vision sets at the Grand Hotel, Col- 
more Row, Birmingham, on 6th and 
7th June, which was visited by many 
dealers from Birmingham and district. 


New E.A.W. Branch 


The Newport (I.W.) Branch of the 
Electrical Association for Women (the 
second on the island) was formed on 
21st May last when the chair was 
taken by the Mayoress of Newport 
(I.W.), Mrs. M. F. Bull. Miss Mary 
George (Director, E.A.W.) spoke on the 
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Association’s work. Other speakers 
included Mr. E. A. Logan, sub-area 
manager of the Southern Electricity 
Soard, and Mr. R. Lonsdale, manager, 
Isle of Wight District, Southern Elec- 
tricity Board. 


Electric Vehicles for British 

Railways 

The British Railways have placed an 
order with the Austin Motor Co., Ltd., 
for Morrison-Electricar 2-ton tractor 
units. They will be equipped with 
i2 hp. motors, Crompton 48-cell 
batteries and with p/s control gear. 


“‘ Model Engineer ” Exhibition 


This year’s “Model Engineer” 
Exhibition will be held from 21st to 
31st August at the New Horticultural 
Hall, Westminster, London, S.W.1. 


Trade Announcements 

Sharples Centrifuges, Ltd., has now 
occupied its new head office and works 
at Tower Works, Doman _ Road, 
Camberley, Surrey, Mr. J. J. Serrell, 
who is responsible for Sharples Over- 
seas operations, officially opening the 
works on 14th June. The new Tower 
Works will accommodate the produc- 
tion, planning, technical, and _ sales 
divisions of the company, and will 
enable further extensions to be made 
in the application of Sharples equip- 
ment in the home and export markets. 
There is ample space on the site for 
future extensions. 


The Plessey Co., Ltd., announces 
that production of its standard com- 
munications equipment for industrial, 
commercial and Service applications 
has been moved from the Ilford factory 
to the St. Ives Unit, West End Mills, 
Ramsey Road, St. Ives, Huntingdon- 
shire (telephone: St. Ives 2095). Mr. 
P. A. Tremaine remains in charge of 
this operation as the unit manager. 


Sunvic Controls, Ltd., has opened 
an office at 24, Northumberland Road, 
Newcastle-upon-Tyne, 1 (telephone: 
Newcastle 26060/9). Mr. K. J. Back- 
house has been appointed N.E. area 
representative for both domestic and 
process control products and he will 
Operate from the new office. Mr. 
C. A. Palmer has also joined Sunvic 
as representative for all products and 
will cover the northern Home 
Counties from the London office at Io, 
Essex Street, Strand, W.C.2. 


Edgar Allen & Co., Ltd., have 
appointed Mr. J. Wells, M.Eng., 
A.M.I.Mech.E., as senior representa- 
tive in South and West Yorkshire, 
North Lincolnshire, etc. 


The Ransome & Marles Bearing 
Co., Ltd., has been represented in 
Scotland for the past thirty-five years 
by Mr. J. T. More. At his own wish he 
is retiring at the end of this month, and 
from 1st July the company’s area 
manager will be Mr. F. W. Austin, 
with Mr. E. H. Ward as his assistant. 
Mr. Austin was formerly branch 


manager at Dundee. These repre- 
sentatives will be based at the new 
offices at 380, Argyle Street, Glasgow. 
Stocks will continue to be maintained 
at 310, Perth Road, Dundee, under the 
supervision of Mr. W. L. Driscoll. 


Following the retirement of Mr. 
L. A. Snow, A.M.I.E.E., after twenty- 
two years’ service, Erskine, Heap & 
Co., Ltd., have appointed T. E. Lewis, 
Ltd., 52a, The Exchange, Docks, 
Cardiff, as their agents for the South 
Wales area. 

Clarkson (Engineers), Ltd., have 
opened a new branch office and stock- 
room at Room 8a, Britannia House, 
Leeds, 1 (telephone: 26369). 

The postal address of the Trans- 
former Department of the Metro- 
politan-Vickers Electrical Co., Ltd., is 
now Southmoor Road, Wythenshawe, 
Manchester, 23. For cables and 
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telexes, the department will continue 
to use the Trafford Park address 
(Metrovick Manchester Telex 66-314). 


Klockner Moeller England, Ltd., has 
moved its London office to 7, Charter- 
house Buildings, Goswell Road, 
London, E.C.1 (telephone: Clerken- 
well 0778). 

Honeywell-Brown, Ltd., has moved 
its Manchester branch office to Warsall 
Road, Northenden, Manchester, 22. 

Hoover (Washing Machines), Ltd., 
has acquired from Wales and Mon- 
mouthshire Industrial Estates the lease 
of a 110,000 sq ft factory at Dowlais to 
relieve production problems at the 
main factory. 


Change of Name 

The Automatic Coil Winder & 
Electrical Equipment Co., Ltd., has 
changed its name to Avo, Ltd. 





New English Electric Cookers 


At a Press reception in London on 
Friday of last week several of the 
English Electric Company’s appliances 
were displayed, including a new elec- 
tric cooker which was on show for 
the first time. This, the English Elec- 
tric “ Homemaker,” possesses many 
features suggested by housewives who 
were questioned during two pre-pro- 
duction surveys. The outstanding 
feature is its compact overall size (21in 
wide by 23in deep by 36in to top of hob) 
with what is claimed to be one of the 
largest oven capacities of any cooker of 
its type. The oven capacity is 3,170 
cu in compared with 2,930 cu in of 
previous models. The oven also con- 
tains two non-tilt rod reversible shelves 





” 


English Electric model 2031 ** Homemaker 
cooker 


which may be positioned at nine 
different levels. Also of interest is the 
lipped hob. The front edge is slightly 
raised to prevent pans overhanging and 
to minimise the possibility of the pans 
upsetting. 

In keeping with to-day’s trends, the 
hot plate and oven switches are placed 
at waist height, two on each side of 
the hot cupboard. “Simmerstat” 
control is provided for the 8in plate 
(1,800 W) and may be fitted to the 6}in 
(1 kW) plate and grill boiler (2,500 W). 
The oven loading is 2,600 W and it is 
thermostatically controlled. 

In addition to white, a new shade of 
pale champagne enamel replaces the 
conventional cream exterior finish and 
all the interior is vitreous enamelled, 
white or champagne for the hot cup- 
board and grey for the oven. A gold 
coloured metal trim highlights the con- 
trol knobs and storage drawer. The 
price of the cooker, model No. 2030, 
is £37 12s 6d. 

A development of this cooker, Model 
No. 2031, has the same improvements 
and quality of construction as the 
previous model, but includes, at extra 
cost, several refinements. The chief 
feature of this is an automatic control 
panel which carries a new type of timer 
set by two knobs only, with an instant- 
view dial which can be easily read even 
at a distance. The timer gives auto- 
matic oven control for an 8-hour cook- 
ing period and an 11-hour delay period. 
There is also a special 5-hour hand- 
wound ringer timer and, above the 
panel, a shaded hob light. The oven 
is fitted with an automatic interior light 
and a glass oven door inside the main 
door. The price of this cooker is 
£44 12s 6d. The automatic control 
panel, hob light, glass oven door, 
interior oven light and radiant hot- 
plates may be fitted initially to either 
of the new cookers or may be added 
at a later date. 
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GENERATION AND DEVELOPMENT 














Inauguration of Errochty Station 


The Secretary of State for Scotland, 
Mr. John Maclay, C.M.G., M.P., has 
accepted an invitation to open the 
North of Scotland Hydro-Electric 
Board’s Errochty power station on 
Saturday, 27th July. The ceremony 
will mark the completion of the second 
stage of the Board’s Tummel-Garry 
scheme. The main works consist of 
a dam on the River Errochty above 
Trinafour, a tunnel six miles long from 
that reservoir to the power station on 
the shores of Loch Tummel, near 
Dalcroy, and a considerable mileage 
of collecting tunnels and aqueducts. 
The power station has three turbo- 
alternators with a total capacity of 
75,000 kW and an estimated annual 
output of 103 million kWh. 


East Midlands Tariffs Approved 


A meeting of the East Midlands 
Electricity Consultative Council was 
held at Nottingham on 5th June when 
consideration was given to the Board’s 
revised tariffs which are to come into 
operation next October. 

While regretting the necessity for 
the raising of tariffs, the Council con- 
sidered that the increases were the 
minimum amount necessary to enable 
the Board to maintain a financially 
sound position. It was decided to 
endorse the Board’s proposals, subject 
to the right of the Council to make 
representations on any anomalies that 
may be brought to its notice, and to a 
review of the tariffs being carried out 
as soon as practicable after the new 
rates had been in operation for a 
reasonable time. 

It was reported that 70 schemes had 
been approved by the Board for 
reinforcing and extending the mains. 
These included the provision of 
supplies for 1,173 new houses and 133 
farms and other rural premises, the 
total amount of the capital expenditure 
involved being £428,000. 


Electric Cookers for Council 
Houses 


Durham R.D.C. is seeking sanction 
from the Ministry to borrow another 
£5,000 to cover the cost of supplying 
and installing further electric cookers 
in Council houses. 


Barnet Change-over Completed 


The last d.c. consumer in Barnet, 
the Stellar Press, of Union Street, was 
recently transferred to the a.c. system, 
the manager of the Barnet District of 
the Eastern Electricity Board (Mr. 
L. F. G. Baker) switching out of 
operation the motor convertors which 
transformed the 11 kV a.c. to d.c. 
These motor convertors were installed 
in the Tapster Street substation in 
1908 and 1912 when the Northmet 
Power Company was the supply 





Mr. L. F. G. Baker, manager, Barnet 
District, Eastern Electricity Board, switch- 
ing out the d.c. convertors 


authority, and the major conversion to 
a.c. was undertaken in 1929-30 when 
the present district manager was the 
engineer. At vesting day in 1948 there 
were 39 consumers in Barnet still 
taking d.c. and the change-over to a.c. 
has cost the Board about £13,000. 


Floor Heating Installation 


Reading Housing Committee has 
approved a proposal to install electric 
floor heating in 40 flats for single 
persons at Brunswick Street. 


Higher Charge for Street Lamps 


The Merseyside and North Wales 
Electricity Board has advised local 
authorities that from 1st October the 
fixed charge for each lighting point, at 
present 4s a year, will be doubled. 
The reasons are the higher cost of 
bulk supplies, and wage and salary 
increases. 


OVERSEAS 


N.S.W. Hydro-Electric Station 


The New South Wales Electricity 
Commission is to call tenders for 
the construction of a hydro-electric 
power station at the Keepit Dam, 
which is being built by the Water 
Conservation and Irrigation Commis- 
sion on the Namoi River, about 25 
miles from Gunnedah. The station 
will be a concrete structure designed 
to withstand complete submersion up 
to the roof level, owing to the high 
floods encountered. The maximum 
head for operation of the station will 
be 120ft. The plant will be of 6,000 to 
8,000 kW capacity. 


Argentine Water Power Scheme 
The Fortnightly Review of the Bank 

of London and South America reports 

a recent announcement that the 


Argentine Government had authorised 
the Water and Energy Board (the 





Ende) to invite tenders for the build- 
ing and financing of the dam and 
hydro-electric plant at El Chocon, on 
the River Limay in Neuquen, and of 
transmission lines to Greater Buenos 
Aires. The plant is to have an 
installed capacity of 700 MW with an 
average annual production of 2,800 
million kWh. It will be the first of 
four proposed plants with a total 
installed capacity of 2,000 MW and an 
annual output of 9,000 million kWh, 
more than the present consumption in 
the whole of Argentina and double the 
present requirement of Greater Buenos 
Aires. 


Congo Power Project 

A preliminary project for a power 
plant at the Inga Falls in the Belgian 
Congo has been worked out by AB 
Vattenbyggnadsbyran, consulting engi- 
neers, of Stockholm, it was announced 
at the firm’s recent annual meeting. 
If the plans are implemented the plant 
will be the biggest in the world. 


Large Increase in Uganda Output 


In the five months up to the end of 
May 59 million kWh was generated by 
the Uganda Electricity Board, com- 
pared with 37 million kWh in the same 
period of 1956, an increase of 58-8 per 
cent. The extent of this increase was 
due to the requirements of the copper 
smelter at Jinja which was brought 
into operation at the end of the year 
and takes a substantial amount of 
power, Nevertheless, ordinary indus- 
trial, commercial and domestic con- 
sumers (i.e. excluding the copper 
smelter and the new Nyanza Textiles 
factory at Jinja) took 25 per cent more 
electricity than in the corresponding 
period of 1956. 


Operating Results in Nigeria 


Earlier this year Dr. Eni Njoki, the 
new chairman of the Electricity Cor- 
poration of Nigeria, outlined the 
measures being taken to improve the 
Corporation’s finances and gave some 
details of the plans for meeting the 
rapidly increasing demand (Electrical 
Review, 8th February, 1957). The 
report of the Corporation for 1955-56 
now issued shows that there was a loss 
for that year of £405,437, increasing 
the total deficit carried forward to 
£510,290. Tariffs were reviewed and 
higher charges came into operation in 
June, 1956. During the period under 
review a total of 158-8 million kWh 
was generated by the Corporation and 
9:2 million kWh was purchased from 
private undertakings. Sales rose by 
21-5 per cent to 134-5 million kWh. 

During the 1951-56 period loans 
received from the Government 
amounted to £12,800,000, but because 
of higher costs this loan provision was 
exceeded by about £450,000. Major 
works financed in the first loan period 
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included the Ijora “B” power station 
(25 MW) opened by the Queen on 
roth February, 1956, Oji River station 
ai Enugu (10 MW), Kano “ B” station 
(2-5 MW) and a number of extensions 
at diesel power stations as well as a 
great deal of work on strengthening 
tne distribution systems. In_ the 
second loan period, 1956-60, develop- 
ment works’ estimated to cost 
£8,450,000 are to be carried out. They 
include a 30 MW set and three boilers 
at Ijora “B,” a 2 MW extension at 
the Kaduna diesel station, a 2-4 MW 
set for Kano “ B,” a new 10 MW steam 
station at Aba and an additional 5 MW 
set and two boilers for the Oji River 
station. 

The more important transmission 
and distribution schemes planned are 
a double-circuit 66 kV line inter- 
connecting the existing Aba and Port 
Harcourt stations, a_ single-circuit 
132 kV line interconnecting the Lagos 
and Ibadan systems and a 33 kV line 
to supply Ijebu-Ode and surrounding 
townships. 


Rural Supplies in Ceylon 


In his presidential address to the 
Ceylon Electrical Development Asso- 
ciation Mr. D. Graham said that 
whereas many urban areas enjoyed the 
benefits of electric power, the rural 
areas which comprised the greater 
mass of the country had been grossly 
neglected in this respect. He added that 
the Association proposed to give this 
matter special attention. Referring to 
costs, he said that the Government 
was now investigating the Association’s 
proposals for multi-purpose or smaller 
hydro-electric schemes, which would 
reduce the capital burden on the elec- 
tricity consumer, and the Association 
was optimistic of a reduction in tariffs 
in the near future. 


Electricity Supply in Italy 

Last year 39,752 million kWh was 
produced in Italy, an increase of 6-69 
per cent compared with the output 
recorded in 1955. At present, 77 per 
cent of the total is produced in hydro- 
electric stations and 23 per cent by 
thermal stations, including 4 per cent 
by geo-thermal plant. In 1938 hydro- 
electric stations were responsible for 
about 96 per cent of the total produc- 
tion. The reason for this trend is that 
more than 66 per cent of the country’s 
suitable water sources have already 
been harnessed and those that are still 
available are so inconveniently situated 
that it is cheaper to build thermal 
plants instead. In the period between 
January and October last 905 MW of 
additional plant was commissioned, 
643 MW being hydro-electric and 
262 MW thermal. 


First Power from Hume Hydro 
Station 
Last month the Victorian State 
Electricity Commission’s new hydro- 
electric station at Hume Dam on the 
River Murray began regular genera- 
tion of electricity. Trial runs started 


in February, but there had been many 
problems to solve before power could 
be smoothly fed into the S.E.C. net- 
work. 

The new station is an inter-State 
enterprise in which the S.E.C. in 
Victoria and the Electricity Commis- 
sion of New South Wales are jointly 
interested. Operating costs will be 
shared equally by the two States. 

At present only one of the 25 MW 
sets is Operating, and all its out- 
put is being fed into the Victorian 
system by a new 66 kV transmission 
line from Hume to Wodonga. The 
high voltage supply line to link Hume 
with the New South Wales system is 
expected to be ready this month and 
the second generating set in July. By 
the end of 1958 the storage capacity 
of the Hume reservoir will be 2} 
million acre-ft, permitting an average 
annual electricity production of 230 
million kWh. In ten years’ time, when 
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an additional volume of water is 
diverted from the Snowy scheme into 
the Murray above the Hume reservoir, 
the annual production at the station 
will be increased to 260 million kWh. 

The Hume turbines will operate by 
water released for irrigation along the 
Murray Valley, the main purpose of 
the Hume reservoir being to store 
water for irrigation. The station will 
therefore generate most of its elec- 
tricity during the summer irrigation 
period, which normally extends from 
October to May. During the winter 
months, when electricity requirements 
are at their highest, the reservoir will 
normally be filling and there will be 
little or no water to operate the power 
station. This use of irrigation water 
for hydro-electric power will, however, 
result in a big saving of fuel, since the 
same amount of electricity would 
otherwise have to be generated in a 
steam power station. 





Transformer Cooling Equipment 


A PROTOTYPE forced-oil air-blast 
cooler has recently been developed by 
the British Thomson-Houston Co., 
Ltd., Rugby. It is intended for mount- 
ing directly on to the transformer tank 
end or side, giving a considerable 
saving in space over the conventional 
side-mounted radiators. In many 
instances it should be possible to dis- 
patch a complete factory-assembled 
unit comprising transformer and cooler, 
thereby reducing erection work on site. 

The cooler is designed to dissipate 
100 kW with a maximum temperature 
rise of 40 deg C above ambient. A 
single unit will thus be suitable for 
transformer ratings up to approxi- 
mately 15 MVA. Two or more cooler 
units in parallel can be used for larger 
transformers. 

The cooler consists essentially of a 
sheet steel cubicle containing the 
cooling elements, made of non- 
ferrous metal, and a hinged door 
which carries the three fans, the 
design of which has been given special 
attention to reduce windage noise. 
Control gear is housed in a compart- 
ment built into the main cubicle. 

The prototype equipment has been 
designed with three two-speed fans 
and a single-speed oil pump driven by 
a Type KO oil-immersed motor. The 
two-speed motors enable a dual cooler 
rating of 70 kW and 100 kW to be 
achieved, and at these ratings the total 
power inputs to the cooler motors are 
approximately 3 kW and 5 kW 
respectively. Further developments 
envisaged include the use of a change- 
pole oil-immersed pump motor which 
will give dual cooler ratings of 50 kW 
and 100 kW, with total power inputs 
of 13 kW and 5 kW respectively. 

In practice, this dual rating feature 
will enable the fan motors to run 
continuously at half-speed when the 
transformer is lightly loaded, and it is 


believed that the motors will then 
prove even more reliable than in 
the conventional ON/OFB cooling 
arrangement where fan motors are 
likely to stand idle, cold, and subject 
to condensation during severe weather 
conditions. 

The equipment is complete with its 
own control contactors, overload 
relays, fuses, etc., each fan motor 
being separately protected so that 
should one fan motor be out of 
service the operation of the other two 
is unaffected. 

If two or more cooler equipments 
are fitted to a transformer, the control 
devices can be conveniently grouped, 
if so desired, in a common control 
cabinet together with other auxiliary 
services. 





New B.T.H. forced-oil air-blast cooler for 
power transformers showing internal 
arrangement 








Indexing Resistance Welding 
Machine 


Hirst ELECTRONIC, LTD., Gatwick 
Road, Crawley, Sussex, have produced 
a machine for use in automatic pro- 
duction lines for the spot or projection 
welding of both non-ferrous and 
ferrous components, for instance small 
switchgear components. The table 
illustrated has six positions and 
delivers one component every four 
seconds. 

The machine is particularly suitable 
for ultra-short welding times, down to 
5 millisec, which may be required for 
non-ferrous welding. The timing of 
the welding current is synchronous 





Hirst Electronic indexing welding machine 
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G.E.C. ‘* Mutac ”’ ceiling switches (left) 
$.3747 switch with standard operating 
cord; (centre) S.3847 switch with ball 
chain and cord; and (right) $.3448 switch 


controlled between 3 and 9 cycles and 
is switched by an ignitron contactor. 
The maximum electrical capacity of 
the machine is 75 kVA: smaller trans- 
formers can be supplied to order. 

The machine is shown fitted with a 
monitoring device which can be used 
to ensure that for every weld the 
current lies between certain acceptable 
limits. Welds falling outside these 
limits due to various fluctuations in 
surface condition of components or 
mains fluctuation, etc., will then be 
rejected. 


Ceiling Switches 


The new “ Mutac” 250 V d.p. 15 A 
ceiling switches now available from 
the GENERAL ELEctRic Co., LTD., 
Magnet House, Kingsway, London, 
W.C.2, are fitted with a 5ft operating 
cord (S.3747) and can be wall mounted. 
They are supplied in either brown or 
cream Bakelite. The prices, per dozen, 
are £3 16s 8d (brown) and £4 4s 8d 
(cream). The switches are also avail- 
able with a 4in length of ball chain 
passing through the aperture in the 
cover and terminating in a small con- 
nector to which sft of cord is fitted. 
In the event of the cord breaking, a 
replacement can be fitted without 
removing the switch cover. The 
switch with ball chain (S.3847) is not 
suitable for horizontal fixing. The 
prices, per dozen, are £4 3s (brown) 
and £4 11s (cream). 

A “ Mutac” 5 A s.p. ceiling switch 
has been developed which can be 
partially recessed into a_ standard 
B.S. 31 2in fixing centre conduit box. 
It meets a demand for ceiling switches 
with a smaller projection for installa- 
tion in buildings where ceiling heights 
have been reduced. The final projec- 
tion from the ceiling is approximately 
IgZin as against 3;;in. Its 5ft operat- 
ing cord can be replaced without 
removing the switch cover and no ball 
chain is necessary. The switch can be 
operated only by a downward pull on 
the cord and is not suitable for wall 
mounting. The prices, per dozen, are: 
S.3448, 5 A I-way s.p. semi-recessed, 
£2 12s (brown) and £3 (cream); S.3449, 
5 A 2-way semi-recessed, £3 os 4d 
(brown) and £3 8s 4d (cream). 


I.D.L. “ Gammaswitch ” 


Level control, density of liquid 
interface detection, and flow failure 
detection are examples of the type of 
control which can be achieved by 
using the “ Gammaswitch ” manufac- 
tured by IsoTOPE DEVELOPMENTS, LTD., 
Beenham Grange, Aldermaston Wharf, 
nr. Reading, Berks. “This switch 
consists.of a halogen quenched 
Geiger-Miiller tube in circuit with a 





simple relay, built on to a printe 
circuit chassis and contained in a fire 
proof or weatherproof cast alloy cas: 
measuring about Ilin by Ioin by 4in 
It connects to a normal mains supply 
and its relay contacts can be wired 
directly into conventional contro! 
circuits. The relay operates when a 
predetermined intensity of gamm: 
radiation is detected by the Geiger- 
Miiller tube. 

An example of a suitable application 
of the “ Gammaswitch ” is the contro] 
of high and low level of material in 
a hopper. A switch is mounted at the 
appropriate level outside the hopper, 
and a gamma ray source is mounted 
on the opposite side. If the relay is set 
to trip when the radiation penetrating 
the hopper changes by the amount 





Isotope Developments ‘‘ Gammaswitch”’ 


absorbed by the material in the hopper, 
a warning light or buzzer operates 
whenever the material passes the pre- 
determined level. Alternatively the 
switch can be connected to the device 
controlling the supply of material to 
the hopper, thus providing automatic 
control. The switch can also be used 
for radiation protection. 


Components for Servo Designers 


One of the most urgent problems in 
servo laboratories is the translation of 
the designer’s schematic into a working 
model. Vactric (ConTrot Equip- 
MENT), LTD., 196, Sloane Street, Lon- 
don, S.W.1, is manufacturing a series 
of “breadboard” components by 
which the time between the schematic 
phase and the breadboard assembly is 
a matter of hours instead of weeks. 

The basic unit consists of a precision 
machined, rigid duralumin baseplate 
supported on four legs, which can be 
placed in any convenient position 
during assembly. The baseplate has a 
large number of slots making for easy 
positioning. The component supports, 
made from high grade duralumin ex- 
trusion, precision jig bored and 
machined to close tolerances, have been 
designed to accommodate many of the 
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NEW ELECTRICAL EQUIPMENT 
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Typical servo design in ‘‘breadboard” 
form manufactured by Vactric (Control 
Equipment), Ltd. 


standard international frame size servo 
components, although where non- 
standard units are used the system 
lends itself to easy adaptation. They 
are secured to the baseplate by means 
of locating blocks. 

The shaft supports are jig bored and 
fitted with ball bearings which carry 
the basic jin diameter shaft system. 
Also supplied are terminal block sup- 
ports; locating blocks; shaft angle 
indicators marked in degrees; shaft 
couplings which have no _ backlash, 
allow considerable misalignment and 
can transmit up to 20 Ib-in torque; 
shaft adaptors, which are used to 
increase artificially the diameter of 
component output shafts so that they 
may be conveniently coupled to other 
components; and cranking handles for 
manually operating input shafts and 
pulleys for applying load torques to 
output shafts. A range of gears of 
80 d.p., 20 deg pressure angle is also 
available to suit the }in diameter shaft- 
ing and these provide for between 45 
and 350 teeth with a face width 
of tin. 

All breadboard components can be 
supplied individually and_ special 
designs can be manufactured to meet 
specific requirements. 


Safety Transformer 


A transformer for application to 
portable electric tools is being manu- 
factured by PARMEKO, Ltp., Percy 
Road, Leicester. It transforms the 
normal 230/250 V mains supply to 
110 V and the centre-tapped winding 





Transformer for portable 
tools (Parmeko) 


THERMAL LATCH 


THERMAL ELEMENT 
GUIDE 


TERMINAL SCREW 


(55-0-55 V) prevents any voltage 
greater than 55 V to earth reaching 
the user, even under the worst possible 
fault conditions. The transformer is 
completely encased in rubber and is 
fully shockproof. It has a rating of 
300 VA continuous, or up to 500 VA 
for very intermittent use. 


Automatic Sequence Timer 


A fully automatic heavy duty 
sequence timer, type AHS, which con- 
trols up to eight independent electrical 
circuits and resets automatically to 
zero position within half a second, is 
now being manufactured by the 
ELECTRICAL REMOTE CONTROL CoO., 
Ltp., South Road, Templefields, 
Harlow, Essex. The timer is driven 
by a miniature synchronous motor 
coupled to the cam shaft through an 
electromagnetic clutch. Automatic 
mechanism resets the timer electrically 
within ,'5 of a second and mechani- 
cally within half a second at any 
predetermined point of its timing cycle 
or _when the supply voltage is 
removed. 

The timer has continuously adjust- 
able cams which control up to eight 
changeover switches. When it is 
required to repeat its cycle con- 
tinuously all eight switches can be 
used for control of external circuits. 
If it has to reset automatically at the 
end of a predetermined timing period, 
one of the switches has to be connected 
in series with the electromagnetic 
clutch of the timer. Type AHS can 
be supplied for practically any timing 
range between 0-6 seconds and one 
month. 

Any of the standard motors can be 
geared up or down by the use of 
standard gears. Each of _ the 
instantaneous action changeover con- 
tacts is rated at 15 A 250 V a.c. non- 
inductive load or 1 h.p. 230 V a.c. 
inductive load. Standard operating 
voltages of the timers are 240 V 50 c/s 
single-phase or 440 V 50 c/s three- 
phase. 


Miniature Aircraft Circuit- 
Breakers 


A range of miniature circuit-breakers 
providing improved protection against 
electrical overload in aircraft is ‘now 
being manufactured by the PLEssEy 
Co., Ltp., Ilford, Essex, under licence 







TERMINAL 


Plessey aircraft circuit-breaker (half of 


case removed) 


1183 


from Mechanical Products, Inc., 
U.S.A. The new series 700 circuit- 
breakers are available in current 
ratings from 5 to 35 A and comply with 
British and American military and air- 
craft specifications. The overall height 
is approximately 23in, width 1,;);in, 
and depth jin. 

Incorporating thermal overload trips, 
the new range of circuit-breakers is 
of single-pole, double-break construc- 
tion and push-pull operation, and 
7,500 A short-circuit tests have been 
successfully withstood. Under over- 
load conditions, the thermal release 
will break the circuit independently of 
the mechanical switch latches, even if 
the operating button is held in the 
“on ” position. 


Star-Delta Starters 


A range of five star-delta starters 
supplied as complete units, either 
panel mounted or in a separate com- 
pact enclosure, are now available from 
SquaRE D, LtTp., 100, Aldersgate 
Street, London, E.C.1. Each consists 
of a pneumatic timer, a three-pole 
main contactor connecting the motor 
to the line, and a pair of mechanically 
and electrically interlocked contactors 
which connect the machine in star or 
delta. 


The pneumatic timer, adjustable 





Class 8630 A.C. Square D automatic star- 
delta starter 


from 0-2 second to 3 minutes, effects 
automatic transfer from star to delta 
during operation and is connected to 
close the delta contactor and open the 
interlocked star contactors after an 
adjustable time delay. Contactors are 
of the vertical action type with double- 
break silver-to-silver contacts which 
eliminate the need for flexible jumpers. 
All contacts can be removed with the 
use of a screwdriver without disturb- 
ing the wiring. 

General purpose and oil-resistant 
and dust-tight enclosures are available. 
The starters are supplied with three 
melting alloy overload relays. The 
heater elements have an inverse time 
operating characteristic. These starters 
are rated at from 5 to 150 h.p. for 
voltages of 230 and 400 to $50. 
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Financial Section 





STOCKS and 
SHARES 


THERE have been signs in the Stock 
Exchange that the prolonged descent of 
gilt-edged security prices has gone far 
enough to start a tentative re-awakening 
of investment interest. By the begin- 
ning of this week, Government stocks 
had recovered a little of the lost ground. 
In the industrial market, prices 
remained generally well supported, 
without making much further headway. 
As is shown by the accompanying 
tables, which on this occasion cover a 
fortnight’s price movements, recent 
changes in ordinary share quotations 
have been mixed and seldom of much 
consequence. Accordingly there has 
been some moderation of the tendency 
for the gilt-edged and industrial markets 
to pursue the widely divergent courses 
which, up to now, have provided the 
principal feature in market behaviour 
during the first half of the year. 
Among electrical engineering shares, 
new issues present a number of interest- 
ing points. 


J. Thompson Issue 

Dealings are in progress in the new 
John Thompson §s ordinary shares, of 
which rather more than a million are 
offered to the company’s shareholders 
at a price of 25s, payable in full by next 
Thursday, the 27th. Early trans- 
actions. took place at a premium of 
around 8s on the issue price. Objects 
of this issue are connected partly with 
the financing of work on the new atomic 
power station to be built by the A.E.I.- 
John Thompson Nuclear Energy Com- 
pany. In the normal course of events, 
John Thompson expect to be able to 
maintain the dividend on the increased 
capital at the conservative rate of 25 per 
cent paid for the last two years. This 
would still involve the distribution of 
only about one-third of earnings at the 
1956 level. On this basis, the new 
shares at an all-in price of 33s offer a 
prospective yield of 3? per cent. They 
will be transferable free of stamp duty 
until the first week in August. 


Improved Earnings. 

Preliminary statements on the annual 
results of Walsall Conduits and Electric 
Construction record improved earnings 
and, in each case, the maintenance of the 
dividends at previous rates. Net profit 
for 1956 of the former company, 
although subject to a heavier tax 
charge, is up by about a quarter at 
£319,000, and gives better than three- 
fold cover for the 20 per cent dividend. 
Electric Construction’s net earnings of 
£103,000 are some 20 per cent above 
those of the previous financial year, 
which runs to March, and appear to be 


more than double the amount distri- 
buted in the 84 per cent dividend. The 
announcements found both shares at 
their best prices of the year. With 
Walsall 4s shares quoted in the market 
at 15s 9d (the official quotation remained 
at 15s) and Electric Construction £1 
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shares at 27s 6d, the respective yields 
are approximately 5} and 6} per cent. 


New Shares 


Laurence, Scott & Electromoto:s 
“A” and “ B” 5s ordinary shares are 
now quoted ex-rights to the cash issue 


Price Changes ix 














Two 
Weeks’ Dividend 1957 
Middle’ Rise a on 
Company or Board Nom. price Pre- Last Yield % High- Low- 
Value [7th June Fall vious est est 

Gilt-edged Stocks és 
Brit. Elec. 1968/73 iss ... 100 73} 3 3 4 it 9 80 734 
Brit. Elec. 1974/77 a6 ... 100 73 3 3 440 78} 74 
Brit. Elec. 1976/79 wes .. 100 753 34 33 482 93 813 753 
Brit. Elec. 1974/79 “a .» 100 86} 4} 41 418 3 923 86} 

Overseas Electric Supply 
Calcutta Elec. das ‘i re | 17/- —6d 6t 6t 7 | 3+ (19/- 17/6 
East African Power +33 aa 8 19/6 7 z 7 3 € 21/- 19/3 
Nigerian Elec... rr oss ET 17/6 10 10* | 8 6 18/6 17/3 
Perak Hydro-Elec. ia sia 18/- 10 10* i 23 17/6 13/3 

Electrical Shares 
Aberdare Cables ... sea ae 12/3 173 173 7 a 12/6 9/9 
Aerialite ... _ ‘+e ree | 5/9 45 48 86 9 6/- 4/9 
Allen, W. H. a at coe. “GI 47/3 +1/6 10 10 449 47/3 33/6 
Anglo-Portuguese Tel. ... n'a 23/9x.r. 8 8 614 9 27/6 20/6 
Aron Elec. Ord. ... aa owe OF 60/- +2/6 15 15 5 0 0 60/- 53/6 
Assd. Automation fas we.  10/- 23/3 +1/6 5 73 3 46 24/9 17/9 
Assoc. Elec. Ord. ... date ns Oe 65/- —1/3 iS 15 412 3 73/- 62/6 
Automatic Tel. & El... ise, 75/- +2/6 15 17 410 9 75/- 54/6 
Babcock & Wilcox ane «. 8 71/3 +2/6 15 15 4 4 3 82/6 71/6 
Bakelite... sas — w. 10/- 24/6 16 15 626 24/6 20/9 
Baldwin, H. J... wa we fe 4/- 20 20 10 0 0 5/- 4/- 
Berry's Electric... one . 5) 6/- — 10t 869 6/3 5/6 
British Aluminium be a 67/6 12 12 311 0 71/3 63/9 
Brit. Elec. Traction: 

Def. Ord. “A” ase «os Sb 24/6 +2/6 223 223 41 9 24/6 17/- 
B.I. Callender’s ... aa ee 52/3 +6d 123 123 415 9 55/- 48/3 
B.I. Callender’s 6% Pref. ‘ss BN 20/- 6 6 600 21/9 20/6 
British Tabulating ve ace 3A 55/- +3d 9 9 3 5 6 56/3 42)/- 
British Thermostat e96 ee 26/3 25 25 415 3 27/6 25/9 
British Vac. Cleaner os w. = 5s 6/6 1S 10 73 8/- 6/6 
Brook Motors... ve ve 10/- 36/3 25 15 618 0 36/3 30/- 
Brush Group sts nae so» «5 fn 7/9 +3d 10 Nil — 8/- 4/6 
Bulgin, A. F. abe “3 ss Ys 5/- 50 40* 8 00 5/6 4/6 
Burco Dean we me a. «5 12/6 223 20 800 13/- 8/9 
Cable & Wireless: 

Ord. és — iad we «= Sf 11/3 —3d 10 10 490 12/- 9/6 
4% Loan saa is «» 100 90} +1 4 4 48 6 923 89 
Chloride El. Storage “A” ove GR 67/6 —I/3 +178 173 5 3-9 68/9 58/- 
Clarke Chapman ... see svi 20 175/- +5/- 223 273 3 23 83 6} 
Cole, E. K. se aa we 23/6 174 173 314 6 23/6 16/6 
Cossor, A. C. sa an w= 5/- 6/- 15 Nil Nil 7/3 5/9 
Crabtree ... st sts .. 10/- 26/- +6d 20 20 7-9 26/- 23/3 
Crompton Parkinson Ord. re) Co 17/3 16 16 412 9 17/9 14/6 
De La Rue isa aie avs | Bs 22/- +3d 30 35 72 0 22/- 16/3 
Decca “A"”’ oe ‘as ww. 4) 27/6 433 432 6 F 3 32/3 27/- 
Desoutter ... ste 43 a. Se 33/6 30 323 417 0 33/6 27/6 
Dewhurst ... pas aos us af 7/- 30 163* 412 9 7/6 5/9 

Dictograph Tel. 2/- 6/- —3d 20 20 — 6/3 _ 

Dubilier Condenser I/- 6/- +3d 25 30 500 5/9 5/6 
Duport 5/- 19/- —6d 23 25 611 6 19/6 17/6 
E.M.I. es 10/- 32/3 15 15 413 0 33/3 23/9 
Electrical Components 5/- 7/6 25 25 8 6 9* 7/6 6/6 
Elec. Construction fl 27/6 8} 4 6 3: 9 27/6 21/9 
Elliott Bros. ‘ 5/- 31/- +1/3 173 20 346 29/9 26/3 
Enfield Cable Ord. él 15/- Nil Nil Nil 21/6 13/- 
English Electric #4 él 60/- +1/3 123 14 413 3 60/- 47/6 
English Electric 32% Pref. él 12/6 —6d 2 3? 600 14/3 13/- 
Ericsson Tel. 5/- 47/6 +1/6 20f 22+ 2 6 3t 46/- 33/3 
Ever Ready 5/- 37/- —6d 35 37} ee 38/- 30/- 
Falk Stadelmann ... él 40/3 17} 17} 814 0 40/6 35/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. tT Free of income tax. 


t Dividend indicated. 
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of sew “A” shares at 10s each. The 
latter have been changing hands at a 
prenium of about 7s 3d. Main- 
tenance of the dividend at 15 per cent is 
anticipated by the directors, and this 
would produce a yield of close on 43 
per cent to a buyer of the new shares at 


Electrical Investmen 


their present level. Bowthorpe Hold- 
ings 2s ordinary shares are ex the 100 
per cent scrip issue, and stand at 8s. 
Shareholders have been advised not to 
infer from this operation a coming 
increase in the amount of the dividend. 
For last year the company paid 373 


ts 








Two 
Weeks’ Dividend 1957 
Middle Rise a or —_—st 
Company or Board Nom. price or Pre- Last Yield% High- Low- 
Value 17th June Fall vious est est 
Electrical Shares—continued {sd 
G.E.C. Ord. a - 2 ee 56/3 123 14 419 6 58/9 48/9 
G.E.C. 63 Pref. ... one pores | 22/- 6} 1 5163 23/6 22/- 
General Cables... on we” ee 13/9 30 30 10 18 3 13/9 1/6 
Greenwood & Batley... aver Sie 47/6 174 173 27 3 47/6 45/3 
Hackbridge Holdings... ian, SEs 20/9 25 30 7 46 21/9 19/9 
Hackbridge & Hewittic ... a, ae 15/- 30 23* yale ee 16/- 13/6 
Head Wrightson ... ae asso a 146/3 20 223 3 | 6 1146/3 1112/6 
Heatrae... “es ee we 2F 4/6 15 1S 613 3 4/6 4/- 
Henley’s ... ant me we  10/- 15/9 114 14 760 17/- 15/3 
Holophane eae int oe ae 26/3 30 30 5 14 3 26/3 17/- 
Hoover... ie ie i 43/- +3/- 50 50 S163 43/- 24/9 
LCI. oe ‘tia ee sie 43/9 —6d 10 10 4il 6 46/6 37/9 
Intl. Combustion ... nee re 26/6 20 223 450 30/- 20/- 
Johnson & Phillips ae ee 29/6 +1/6 15 10 615 6 34/6 28/- 
Lancashire Dynamo oi ‘va. 100 45/- i i 417 9 45/- 36/9 
Laurence, Scott ... asie wv Se 17/-x.r. 15 1S 48 3 19/9 13/9 
Lister, R. A. res Re ace 33/9 10 10 518 6 33/9 26/9 
London Elec. Wire ner “ie 48/6 —I/6 123 123 § 3 ¢@ 53/9 43/- 
a aiid és cae, 33/9 —1/6 74 73 490 36/6 30/6 
Marconi Marine ... = sees 33/9 10 19 5 18 6 33/9 31/- 
Marryat & Scott ... us << ae 12/3 +9d 30 30 418 0 12/3 8/- 
Mather & Platt... ‘se me | 63/- —9d 15 15 415 3 63/9 51/3 
Metal Industries ... ie ose, Se 25/- —6d 9 Nil —_ 26/3 20/3 
Midland Elec. Mfg. oa conan 48/9 123 123 & 2 6 48/9 45/- 
Morphy-Richards ... és we 4 16/9 50 50 415 6* 17/3 1/9 
Murex Pa _ aes can ae 79/6 +2/- 20 20 §@9?9 79/6 65/- 
Newman Ind. ia ah ie. ee 2/9 10 10 a 36 2/9 2/1 
Oldham & Son... ius con 2/6 20 173* 700 2/6 2/3 
Parnall (Yate) San “ae «« SF 7/6 —6d 12 12 800 8/9 5/9 
Parsons, C. A. ... was <a en 67/6 10 8h* — 71/3 50/6 
Plessey we oc oth co 1 86/- +3/6 273 30 3¢9 86/- 61/- 
Pye “A” Deferre oe i We 19/3 123 123 3 50 20/- 15/9 
Reyrolle... ie sae von, 102/6 +13 16% 173 3 8 3 110/- 90/- 
Rheostatic ... wee eae «ai; “4s 9/- 183 123* 5 @ 10/- 8/9 
Richardsons Westgarth ... a. 2 19/3 16% 16% 466 20/- 17/- 
Scottish Cables... as its. Oh 17/9 —6d 273 273 640 19/3 15/- 
Simon-Carves aks ae oe SP 33/9 +6d 28? 20* 219 3 33/9 26/- 
Smith (England), S. oa ee | 15/- —3d 173 173 413 3 15/9 13/- 
Southern Areas ... ae sion 18/9 7} 7 800 20/- 13/9 
Strand Elec. als ae co Se 7/3 15 15 10 6 9 8/- 7/3 
Sturtevant a tae ia SE 23/- —2/- ISt ISt 35 3+ 2 23/- 
Sun Elec. ... as ie oie 43/9 20 25 1! 8 6 43/9 43/9 
Switchgear & Cowans ... os SF 14/3 25 25 815 6 15/6 13/6 
Taylor Tunnicliff ... aes ae - “Sf 12/9 15 15 SF 9 13/9 11/9 
TG: “ae oe Ae ... 10/- 40/- 25 25 65 0 40/- 35/- 
T.C. & M. ... oes — a 25/- —6d 8} 8} 616 0 31/- 24/6 
Telephone Mfg. ... ee dye oot 7/- —3d 10 10* 2 2-9 8/- 6/3 
Telephone Rentals ae «. §f 1/9 124 123 5 6 6 12/6 10/3 
Thompson (John) ive ve “ae 33/-x.r. 25 25 3m 9 37/- 29/3 
Thorn Elec. ie ie we, Se 24/6 +9d 15 15 se b-3 26/3 16/3 
Thornycroft sss - ane 30/- 15 123 & €.-¢ 37/6 30/- 
Tube Investments... we wes ae 66/3 223 15*t 410 6 68/9 58/3 
Vactric ocr Pr side Vs 21/3 —1/3 173 25 42 3 23/9 12/9 
Veritys ... 26% dee —< 9/- 123 123 619 0 9/3 8/3 
Walsall Conduits ... oes we 4 15/- 20 20 3 ¢€9 15/- I1/- 
Ward & Goldstone are co | oe 55/- 30 35 S225 56/3 36/9 
Watford ... Ses fe seer ~ Oe 6/6 25 25 78 Ss 6/9 6/3 
Westinghouse... Pre eee | 40/- 18 9t 410 0 41/3 36/- 
West, Allen eer $63 <a> Oe 17/6 +6d 15 15 459 17/6 12/3 
Wolf Electric aes oa w. ~=«5/- 12/- 20 20 43 3* 13/6 8/9 
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per cent, and assuming half that rate 
on the doubled amount of ordinary 
capital, the yield on the shares works 
out at about 4} per cent. 


Debenture and Preference Stocks 


A better tendency in the gilt-edged 
market gave rise to some inquiry for 
high-grade industrial prior-charge 
stocks. The new English Electric 5} 
per cent debenture (on which the second 
call of £25 per cent falls due on 2nd 
July) can be bought at a full price of 
963, and has the advantage of being 
transferable free of the usual 2 per cent 
stamp duty: this saves a buyer the 
equivalent of more than a half-year’s net 
interest. Tube Investments 5} per 
cent loan stock has at present the same 
advantage, and is offered at 933. 
Yields in both cases are a little below 
52 percent. Among preference shares, 
G.E.C. 4} and A.E.I. 44 per cents have 
been available at 14s and I§s respec- 
tively to give 6 per cent on the money, 
which is about the same as the return 
from Ferranti “‘ sevens ” at 23s 6d. 


Enfield Rolling Mills 


Another new ordinary share issue 
nearing completion is the “ rights” 
offer of 1,050,000 Enfield Rolling Mills 
£1 shares, in which dealings have been 
taking place at about 3s 9d above the 
price of 30s at which the shares are 
offered to the company’s shareholders. 
They are now fully paid-up, and will be 
transferable free of stamp duty until 
11th July. In their notice of the issue, 
the directors say it is not possible at this 
stage to forecast the year’s trading out- 
come, but given profits at about last 
year’s level they intend to recommend 
dividends totalling not less than 123 
per cent on the present capital. Results 
for 1956 showed lower earnings than in 
1955, but turnover was maintained, and 
whereas the earlier year had produced 
substantial profits on stocks, there were 
no such gains in the subsequent period 
of erratic metal prices. Neither, how- 
ever, were losses sustained on that 
account. 


Company News 

Ada (Halifax) 1s shares were quoted 
at approximately Is 6d after the declara- 
tion of the final dividend, which makes 
a total of 174 per cent, or 24 per cent 
less than last year’s. Profit before tax, 
at £193,000, is close up to the previous 
figure, a result indicating that the 
business participated in the improve- 
ment which spread through the market 
for domestic appliances during the 
second half of the year. Thomas de la 
Rue §s shares, which have been a rising 
market lately in anticipation of the 
results for the year ended in March, 
were well maintained at 22s after the 
company’s announcement of higher 
earnings and an increase in the dividend 
from 30 tO 35 per cent. Broxlea 
Holdings Is shares changed hands up to 
3s 9d following the issue of the full 
report, in which the chairman refers 
to an increase in turnover during the 
first quarter of the current year. 
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The London Brick Co., Ltd.—In the 
course of his address to the stock- 
holders at the recent annual meeting, 
Mr. A. T. Worboys (chairman), in 
referring to the company’s subsidiary, 
Transformers (Watford), Ltd., said 
that the factory output was now 
approximately three times higher than 
the figure of five years ago. The 
increased output had proved of great 
assistance in combating the rises in 
material and labour costs, and an 
increased trading profit had been 
achieved despite the lower prices 
resulting from the conditions of severe 
competition in both the home and 
Overseas markets. Work included a 
number of major 33 kV system trans- 
formers with on-load tap changing 
gear, a record number of distribution 
transformers for the Area Electricity 
Boards and station and unit auxiliary 
transformers for the C.E.A. Industrial 
contracts included sixteen 800 kVA 
transformers with cold rolled oriented 
steel cores which were supplied for the 
Velindre Works of the Steel Company 
of Wales and a number of large 
water-cooled power transformers for 
Bowaters Paper Corporation, Ltd. 
Over 100 class “H” fire-proof air- 
cooled distribution transformers of 
sizes up to 1,000 kVA in rating at 
11 kV were manufactured during 1956. 
Overseas, the company’s engineering 
staff completed in Southern Rhodesia 
the installation of the station and unit 
auxiliary transformers at the City of 
Salisbury’s No. 3 power station. The 
order book had been well maintained. 


The Mirrlees Watson Co., Ltd.— 
The group profit for the year ended 
31st March last is £118,633, as com- 
pared with £149,906 for the preceding 
year. This figure is arrived at after 
providing £109,103 for taxation, and 
includes over-provision in previous 
years of £24,299 and unrequired pro- 
visions of £16,343. After deducting 
minority interest of £4,317 and profit 
retained by subsidiaries of £31,891, the 
net profit of the parent company is 
£82,425 (against £125,661). General 
reserve receives £25,000, and it is 
proposed to pay a dividend for the 
year of 15 per cent and a bonus of 5 
per cent (both unchanged). The 
balance carried forward is £54,654 
(against £56,974 brought in). 


The Electric Construction Co., Ltd. 
—The accounts for the year to 31st 
March last show a group net profit 
(after taxation of £109,664) of £102,571, 
as compared with £85,442 for the 
previous year. General reserve 
receives £50,000 and the dividend for 
the year is maintained at 84 per cent. 
The balance carried forward is £72,900 
(against £68,835 brought in). 

Walsall Conduits, Ltd.—The group 
profits for 1956 amount to £663,709, 
as compared with £537,454 for 1955. 
Taxation absorbs £344,543 and the net 
profit is £319,166 (against £255,649). 





REPORTS and DIVIDENDS 


A sum of £20,000 is placed to general 
reserve and it is proposed to pay a 
final ordinary dividend of 12} per cent, 
again making 20 per cent for the year. 
The balance carried forward is 
£742,750 (against £541,334 brought in). 


Ferranti, Ltd., report a net profit for 
the year ended 31st March last of 
£72,822 (against £626,366 for 1955-56). 
This figure is arrived at after deduct- 
ing £390,000 (against £677,000) for tax 
and taking into account a net loss of 
£262,249 by subsidiaries, but not 
including a credit of £121,237 for tax 
provisions no longer required. 

The directors state that the results 
were adversely affected to the extent 
of £620,000 by the closing down of 
the radio and television department in 
order to provide the necessary manu- 
facturing facilities and working capital 
required for other work of an urgent 
nature on the order books, and by 
losses resulting from a strike at a 
Canadian plant and from the engi- 
neering strike in this country. 

Preference dividends take £64,687 
(same) and the dividend on the 
ordinary stock of 6 per cent absorbs 
£34,500 (same). After transferring 
£38,889 (£63,000) to capital reserve 
account, tax relief on investment 
allowances, and allocating £300,000 
(£450,000) to general reserve the 
balance carried forward is reduced to 
£441,917 (from £685,934). 


Thomas de la Rue & Co., Ltd., 
report a trading surplus for the year 
to 30th March last of £1,097,597, as 
compared with £899,807 for 1955-56, 
to which is added investment income 
of £89,281, making £1,186,878. United 
Kingdom taxation absorbs £677,666, 
and the net profit is £504,212 (against 
£319,303). It is proposed to pay a 
final dividend of 25 per cent (against 
20 per cent), making 35 per cent for 
the year (30 per cent). 


Unidare, Ltd. (formerly Aberdare 
Electric Co., Ltd.).—The profit for the 
year ended 31st March last amounts to 
£110,213, as compared with £123,758 
for the previous year. Directors’ fees 
and taxation absorb £55,500. It is 
proposed to pay a dividend for the year 
of 10 per cent (unchanged) and to carry 
forward £50,650 (against £42,358 
brought in). 

British Insulated Callender’s Cables, 
Ltd.—In our abstract of Mr. W. H. 
McFadzean’s statement covering the 
group’s activities in 1956, published in 
our issue of 7th June, we inadvertently 
stated that the sales of the group 
during the year amounted to £12 
million. This should have read £129 
million, which was {£10 million more 
than the sales for 1955. 


Vactric, Ltd., are paying a final 
ordinary dividend of 15 per cent, 
making 25 per cent for the year. For 
1955-56 there was a single payment of 
173 per cent. 
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New Companies 


British Radio Corporation, Ltd.—Reris- 
tered 5th June. Capital £100,000. Im- 
porters, exporters, and dealers in machines, 
apparatus and devices for recording, repro- 
ducing, transmitting and receiving sound, 
sound waves, light waves, and vision pictur=s; 
radio, electrical, mechanical and _ gene-al 
general engineers, etc. Solicitors: Slaugh‘er 
& May, 18, Austin Friars, E.C.2. 


County Engineering (Lincoln), Ltd— 
Registered 14th May. Capital £5,00. 
Manufacturers and repairers of and enginees, 
manufacturing, research and wholesale and 
retail chemists, agents and dealers in refrige: a- 
tors, cold storage apparatus, dynamos, moto’s, 
armatures, magnetos, etc. Directors: K. J. 
Harris, W. E. Lake and L. C. W. Keal. Regd. 
office: 37, Mint Street, Lincoln. 


Electronic Designs, Ltd.—Registered 16th 
April. Capital £1,000. Light engineers, 
general, electrical, mechanical and consulting 
engineers, etc. Regd. office: 91, Park Street, 
London, W.1. 


Increase of Capital 


Pifco Holdings, Ltd.—Increased by £68,000, 
in 2s ordinary shares, beyond the registered 
capital of £32,000. 


R. B. Pullin & Co., Ltd.—Increased by 
£300,000, in 2s ordinary shares, beyond the 
registered capital of £300,000. 


Efco, Ltd.—Increased by £100,000, in 10s 
ordinary shares, beyond the registered capital 
of £500,000. 


Thames Wire & Cable Co., Ltd.— 
Increased by £50,000, in £1 ordinary shares, 
beyond the registered capital of £50,000. 

Neon Illumination Service (Leicester), Ltd. 
—Increased by £5,000, in £1 6 per cent pre- 
ference shares, beyond the registered capital 
of £2,000. 


Colne Switchgear (K. & W.), Ltd.—(for- 
merly Electrical Products (Colne), Ltd.).— 
Increased by £10,000, in £1 shares, beyond 
the registered capital of £5,000. 


Bankruptcies 


S. Shaw, formerly carrying on business at 
109, Leeds Road, Bradford, and now at 133, 
Leeds Road, Bradford, as an electrical con- 
tractor.—Trustee, Mr. W. Hellyer, 3, 
Alfred Street, Boar Lane, Leeds, released 
22nd May. 


G. Moore, lately carrying on business under 
the style of the Electric Meter Co., at 123, 
Hele Road, Torquay, and 2, Barnhill Road, 
Torquay, electrical engineer.—Receiving 
order made 29th May on debtor’s own petition. 
—Public examination 17th October at the 
New Town Hall, Torquay. 


G. E. Pickles, lately carrying on business in 
co-partnership under the style of Central 
Heating, Plumbing and Electrical Co., heat- 
ing, plumbing and electrical engineers, at 45, 
Seaton Street, Hull.—Receiving order made 
24th May on debtor’s own petition. 


M. W. Scrupps, 8, Yarborough Road, 
Wyberton, Lincs, electrical engineer, lately 
trading in partnership with another under the 
style of M. & R. Scrupps at that address.— 
Public examination 25th July at the Municipal 
Buildings, Boston. 


L. C. Sampson and E. C. Tubb, carrying 
on business in co-partnership under the style 
of Electro Radio Stores, at Fore Street, 
Gunnislake, Cornwall, electrical and television 
dealers.—First dividend of 5s in the £, pay- 
able at H. Evans, 38, St. James’s Street, S.W.r1. 


Liquidations 
J. W. Atkinson (Contractors), Ltd., 
plumbers, electricians and radio dealers.— 
Winding up. Liquidator, Mr. D. Armitage, 
Hill, Armitage & Co., 3, Alfred Street, Boar 
Lane, Leeds, 1, appointed 31st May. 


Walter Patterson, Ltd., electrical engineers. 
—Winding up voluntarily. Liquidator, Mr. 
W. Patterson, 4, Midlothian ‘Drive, Crosby, 
Liverpool, 23, appointed 22nd May. 
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Publie Lighting 


vehemes 





Three local authorities in Co. Antrim, 
|, Ireland, have together installed over 1,000 
Mazda fluorescent street lighting points. They 
cre the Larne and Ballymena Borough Coun- 
ils and Ballymoney R.D.C. On Group “A” 

roads in Larne 36 “ Diadem” lanterns have 
been installed on concrete columns and 
nother 26 “ Facade” lanterns are wall- 
mounted. Both types of lantern house two 
sft 80 W fluorescent lamps. On Group “B” 
roads over 300 “Residential” SLX.3600 
anterns each housing two 2ft 40 W fluores- 
cent lamps have been mounted on concrete 
columns and on existing wood and concrete 
transmission poles. In Ballymena 122 
“ Diadem ” lanterns with 5ft 80 W fluorescent 
lamps on concrete columns have been installed 
on Group “ A” roads and 254 “ Residential ” 
lanterns, each with 2ft 40 W lamps, in Class 
“B” roads. 

Some 80 specially designed Mazda 4ft 
lanterns housing three 4ft 40 W lamps are 
mounted 2oft high on existing transmission 
poles for the lighting of Group “B” and 
intermediate roads in the Ballymoney rural 
district. Control gear is mounted separately 
at the back of the pole. The rest of the 
scheme comprised over 180 “ Residential” 
lanterns housing two 2ft 40 W lamps and 
mounted 15ft high on existing wood poles. 
All three schemes were planned by the 
Northern Ireland Electricity Board, the 
erection contractors being B. French, Ltd., 
Belfast. 


Bootle Works Committee reports that the 
Public Works Section has been authorised to 
carry out schemes for improved street lighting 
in various roads at an estimated cost of 
£11,700. 


Burnham-on-Sea U.D.C. has approved a 
scheme, estimated to cost £3,250, for the in- 
stallation of sodium lighting along the A.38 
trunk road at Highbridge. 


Cheltenham Highways Committee reports 
that a provisional estimate amounting to 
£12,350 has been submitted to the divisional 
road engineer for improving the lighting of 
trunk road 10, including the provision of 
fluorescent lamps between the Belle Vue Hotel 
and the Queen’s Hotel. 


Cheshunt (Herts) U.D.C. has approved a 
£5,320 scheme for improved street lighting in 
several areas of the town. 


Chester Improvement Committee has 
received consent to the borrowing of £5,520 
for “converting street lighting in various roads 
in Hoole from gas to electricity. 


A report by the borough engineer on the 
progress of the scheme for converting 
Chesterfield’s street lighting from gas to elec- 
tricity shows that there are now only 304 gas 
lamps and that the total of electric lamps is 
3,001. Completion of the conversion scheme, 
which will take two or three years, will cost 
£2,300. 

Guildford Works Committee recommends 
the Council to approve a scheme for the in- 
stallation of Class “ A” mercury vapour light- 
ing in Epsom Road. The estimated cost is 
£10,000. 


Halifax Highways Committee proposes to 
spend £15,300 on street lighting improve- 
ments in five roads in the borough. 


A scheme to convert Hertford’s street lamps 
from gas to electricity has been submitted to 
the Borough Council. 


Application is being made by Kempston 
(Beds.) U.D.C. for permission to borrow 
£14,060 for new lighting installations in 
classified roads. 


Kettering Town Council is to install 
improved street lighting in St. Marys Road, 
Windmill Avenue and Stamford Road at a cost 
of £6,027. 
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‘« Sapphire” aero-screened lanterns, housing 400 W mercury lamps mounted on Mazda 
“‘ Trifoil”’ columns onthe Cromwell Road extension between Hammersmith Bridge Road 
and the L.C.C.-Middlesex boundary 


Mercury street lighting has recently been 
installed by the London C.C. on the first 
section, between Hammersmith Bridge Road 
and the L.C.C.-Middlesex boundary, of the 
Cromwell Road extension which, when com- 
pleted, will provide a double-track carriage- 
way between the West End and _ the 
Great West Road. Altogether 77 Mazda 
“* Sapphire ” aero-screened lanterns, specially 
constructed to Ministry of Transport and 
Civil Aviation specification and housing 
400 W mercury discharge lamps, have been 
installed. This lantern incorporates a reflec- 
tor system and a levelling device designed to 
ensure that, while no direct light escapes 
upwards to interfere with aircraft navigation, 
the efficiency for road users is unaffected. 
Cut-off spacing is therefore unnecessary. The 
lanterns are mounted on 62 Mazda “ Trifoil ” 
columns at a height of 25ft, spaced at central 
and staggered intervals of 12oft. 

The scheme was prepared under the 
direction of Mr. J. Rawlinson, C.B.E., 
M.Eng., M.I.C.E., chief engineer L.C.C. 
Installation was carried out by the North 


TRADE MARK 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 29th June :— 

SPORTSMAN. No. 762,287. Class 8. Elec- 
tric dry shavers.—Chilton Electric Products, 
Ltd., Hungerford, Berks. 

CONTRAVES. No. 755,660. Class 9. Elec- 
tronic apparatus and instruments for calculat- 
ing, storing, reproducing and processing data; 
apparatus and instruments for measuring and 
observation; switches; and relays.—Contraves 
Akt.-Ges., Zurich. Address for service, c/o 
A. A. Thornton & Co., Napier House, 24/27, 
High Holborn, London, W.C.r1. 

TELIMAFON. No. 755,804. Class 9. 
Apparatus for recording and reproducing 
sound; microphones, headphones, loudspeakers 
and telephonic apparatus.—Firma Wolfgang 
Assman G.m.b.H., Germany. Address for 
service, c/o F. J. Cleveland & Co., 29, 
Southampton Buildings, Chancery Lane, 
London, W.C.2. 

POLAROTRACE. No. 756,481. Class 9. 
Electrical apparatus and instruments, calculat- 
ing machines, checking (supervision) apparatus. 
—Southern Instruments, Ltd., Frimley Road, 
Camberley, Surrey. 

Hey-Lonw. No. 759,317. Class 9. Loud- 
speakers. — Tannoy, Ltd., 200, Gresham 
House, Old Broad Street, London, E.C.2. 

Sot-Luna. No. 760,254. Class 9. 
Luminous and mechanical signs.—Sol-Luna, 
Ltd., 11, Church Terrace, Oldham, Lancs. 


Midland Engineering Co., Ltd., on behalf of 
the A.E.I. Lamp & Lighting Co., Ltd., and 
the London Electricity Board, who were sub- 
contractors to Fitzpatrick & Son, Ltd., the 
main contractors. 

Penrith U.D.C. has submitted to the 
Ministry of Transport a scheme for the pro- 
vision of 23 sodium lights on road A.66. The 
cost will be £1,650. 

Reading Highways Committee has approved 
a proposal for the conversion of gas lighting 
in a number of streets to electricity at a cost 
of approximately £1,770. 

Scunthorpe Corporation is recommended to 
apply for sanction to borrow £13,315 for the 
improvement of lighting in eleven roads. 

Smethwick Town Council has asked the 
Ministry of Transport for permission to 
borrow £40,000 for the next stage of convert- 
ing street lamps from gas to electricity. 

Work has started at Weymouth on the in- 
stallation of fluorescent and sodium street 
lamps. The estimated cost of the complete 
scheme is £14,287. 


APPLICATIONS 


VIATRON. No. 761,637. Class 9. Electronic 
apparatus for indicating on locomotives the 
setting of railway signals and for automatically 
controlling the speed of such locomotives.— 
Microlambda Societa per Studied Applicazioni 
di Elettronica, Rome. Address for service, c/o 
Marks & Clerk, 57 & 58, Lincoln’s Inn Fields, 
London, W.C.2. 


PyYRISTEES. No. 762,709. Class 9. Electric 
arc welding electrodes.—English Electric Co., 
sate Queen’s House, 28, Kingsway, London, 

2. 


Sky CASKET. No. 763,088. Class 9. Elec- 
tric batteries, cells and accumulators; radio 
apparatus operated by batteries and accumula- 
tors; and cases ‘for electric torches.—Ever 
Ready Co. (Great Britain), Ltd., Hercules 
Place, Holloway, London, N.7. 


IoNOZONE. No. 760,057. Class 10. Elec- 
trical apparatus for producing and mixing 
steam and ozone for medical purposes.— 
E. S. Bailey & Co., Ltd., 1, Darwen Street, 
Chester Road, Old Trafford, Manchester, 16. 


SULZER. No. 737,863. Class 11. Installa- 
tions for heating, cooling, ventilating, drying, 
air conditioning, refrigerating and steam 
generating; steam boilers (not parts of 
machines); autoclaves; and evaporating 
apparatus.—Sulzer Fréres Soc. Anon, Winter- 
thur, Switzerland. Address for service, c/o 
Kilburn & Strode, 31-33, High Holborn, 
London, W.C.1. 
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NEW PATENTS Electrical Specifications Recently Published 






































































The numbers under which the specifications will be printed and abridged are given in parentheses. Copies of any specification (3s 6d —— 
each including postage) will be obtainable after 26th Fune from the Patent Office, 25, Southampton Buildings, London, W.C.2. 








Cc 
1950 8748. .Cosmocord,.Ltd., and Kelly, S.— 2874. McGraw Electric Co.—Method iv’ here 
20341. Rebikoff, D. I.—Apparatus for Microphones. 24th March, 1955. (777460.) making three-phase transformers. 31: our & 
operating electron-discharge gas-filled flash- 10654. Lucas (Industries), Ltd., J.— January, 1955. (777626.) | 
lamps. 16th August, 1950. (77744I.) Electric switch for controlling a flashing direc- 3082. Western Electric Co., Inc.—Tran 
tion indicator lamp or lamps ona road vehicle. _ sistor amplifiers. 2nd February, 1955 Arge 
1952 . e 29th March, 1955. (777717.) (777627.) Buenos 
12124. Staatsbedrijf, der Posterijen, Tele- 14664. National Research Development 3191. Etablissements Merlin & Gerir Rio Te 
grafie en Telefonie.—Type-printing telegraph  Corporation.—Dividers for electrical digital Soc. Anon.—Electric switch contact devic: tion (te 
system with error correction. 12th May, computing engines. 16th August, 1955. in which the contact pressure increase: Ten /2¢ 
1953. (777695.) (777839.) electro-dynamically. 3rd February, 1955. . Aust 
1953 15889. British Thomson-Houston Co., (777755-) G.P.O., 
1264. Pye, Ltd.—Television receivers. | Ltd.—Electric traction control systems. 26th 4921. Philips Electrical Industries, Ltd.— and Bi. 
15th January, 1954. (Cognate application May, 1955. (777467-) Cathode-ray tubes for image reproduction Ten/2 
36177, 30th December, 1953.) (777801.) 16236. General Electric Co.—Dynamo- 18th February, 1955. (777757.) _Brist 
4962. Chromatic Television Laboratories,  ¢lectric machines. 25th May, 1955. (777468.) 4932. Standard Telephones & Cables, pe a, 
Inc.—Method of, and apparatus for, televising 17701. Pye, Ltd.—Magnetic scanning Ltd.—Support for cathode-ray tube. 18th 2629 
kinematograph films. 31st August, 1953. circuits for cathode-ray tubes and the like. February, 1955. (777632.) Belf: 
(777443.) Ist June, 1955. (777722.) 5308. Bendix Aviation Corporation.— Author 
6403. Ericsson Telephones, Ltd., and 18992. Reyrolle & Co., Ltd., A—Series- Electrical control apparatus. 22nd February, in Be 
Acton, J. R.—Electric discharge tubes. 26th trip mechanisms for heavy current electric 1955. (777634.) Nursin 
February, 1954. (777562.) circuit-breakers. 28th June, 1953. (777723.) 6602. Siemens Bros. & Co., Ltd.—Contact Hospit 
6834/5. Cutler-Hammer, Inc.—Electric 19465. British Insulated Callender’s spring supports for electromagnetic relays. Burt 
circuit-breakers. 12th March, 1953. Cables, Ltd.—Metal sheathing of electric 8th February, 1956. (777762.) goon. 
(777809/ 10.) cables. 1st July, 1955. (Cognate application 6603. Siemens Bros. & Co., Ltd.—Buffer lead. 
7774. National Research Development 23467, 12th August, 1954.) (777845.) block for contact spring assemblies for electro- Cost 
Corporation.—Coupling circuits for electronic 22578. Marconi’s Wireless Telegraph Co., magnetic relays. 8th February, 1956. (777509.) y Urb: 
tubes. 17th June, 1954. (777444.) Ltd.—Cathode-ray tubes. 1st April, 1955. 7717. Dow Chemical Co.—Method of and wire 4 
17858/9. Kamm, L, J.—Electrical two- (777846-) apparatus for making galvanic anodes for use fuse bi 
part connector assemblies. 26th June, 1953. 23151. D.S. Plugs, Ltd.—Electric switches. in the cathodic protection of metallic struc- Der 
(777446 and 777702.) 2nd August, 1955. (777849.) tures. 16th March, 1955. (777815.) Street 
27457. Lumalampan Aktiebolag.—Circuit 24545. Bill Switchgear, Ltd.—Interlocking 8276. Atkins, B. R., and Griffiths, D. P. Dov 
for electric discharge tubes. 6th October, mechanisms for electric switches. 15th August, | —Electrical contact elements. 23rd May, July. 
1953. (777566.) 1955. (777731-) 1955. (777511.) ; . mary | 
29934. Horizons Titanium Corporation.— 27296. British Thomson-Houston Co., 9290. General Electric Co.—Resistance archite 
Electrolytic production of titanium. 29th Ltd.—Electric street lighting fittings. 16th temperature detecting devices. 30th March, For: 
October, 1953. (777824.) September, 1955. (777482.) 1955. (777767.) 6th Ju 
30684. Middlesex Oil & Chemical Works 27915. Mullard Radio Valve Co., Ltd.— 9720. Adamson & Co., Ltd., J.—Electric ment. 
Ltd.—Electrical insulating materials. 25th Electrodeposition of tungsten and/or molyb- cranes. 29th March, 1956. (777882.) 15th 
October, 1954. (777706.) denum metal. roth August, 1955. (777591.) 10428. Wilmot-Breeden, Ltd.—Electric one I2 
33234. Amag-Hilpert-Pegnitzhutte Akt.- 29511. British Insulated Callender’s motors. 21st March, 1956. (777639.) 14313 
Ges.—Electric motor of the submersible type (Submarine Cables), Ltd.—Mechanical pro- 10525. British Thomson-Houston Co., equip! 
for driving pumps. 30th November, 1953. tection of electric cables. 12th October, 1955. | Ltd.—Insulating bushing assemblies for elec- conne 
(777708.) (777597.) trical conductors. 28th March, 1956. capaci 
33238. General Electric Co.—Combined 29525. British Thomson-Houston Co., (777514.) and st 
seal and electrode terminals for electron- Ltd.—Mounting for turbine casings. 13th 14232. Schlatter, E.—Electric grilling Ten/: 
discharge devices. 30th November, 1953. October, 1955. (777598.) devices. 17th May, 1955. (777777-) Gla 
(777709.) 29729. English Electric Valve Co., Ltd.— 17056. New Jersey Zinc Co.—Electrolytic pump 
33668. British Thomson-Houston Co., Output arrangements for cavity magnetrons. production of metallic titanium. 14th June, : motor 
Ltd.—Electric welding apparatus. 14th 6th July, 1955. (777485.) 1955. (777892.) i John 
January, 1955. (777716.) 30132. Dorman & Smith, Ltd.—Electrical 19322. Standard Telephones & Cables, : ae 
34511. Electric & Musical Industries, switchgear. 19th October, 1955. (777739.) Ltd. (International Telephone & Telegraph Gre 
Ltd.—Amplifying arrangements employing 30399. Philips Electrical Industries, Ltd. | Corporation).—Omni-directional radio beacon 3 Athen 
automatic gain control. 1st December, 1954. —Electronic switching circuits embodying system. 4th July, 1955. (777530.) 14726 
(777569.) transistors. 21st October, 1954. (777740.) 19985. Philips Electrical Industries, Ltd. a Ind 
35329. General Electric Co.—Computers 30730. Gummers, Ltd.—Thermostatic —Additive mixing circuit arrangements for q 28th - 
of the analogue kind. 18th December, 1953. mixing valves. 25th October, 1955. (777741.) _ frequency changing. 11th July, 1955. (777533.) (E.S.1 
(777451.) 31990. Limit Engineering Group, Ltd., 20066. S.I.R.E.L.E.C.—Photo-electrically ones 
35351. Lincoln Electric Co., Ltd—A.c. formerly Limit Engineering Co., Ltd.—Shaft controlled servo device. 11th July, 1955. : * 
arc welding equipment. 20th December, bearings, particularly for dynamo-electric (777655.) ; Expo 
1954. (777711.) machines. 4th November, 1955. (777490.) 20711. Philips Electrical Industries, Ltd. : Hous 
; 32281. British Thomson-Houston Co., —Electric signal attenuators. 18th July, : (Char 
954 a ae a ee Ltd.—Dial illumination. roth November, 1955. (777657.) 
pi ‘aneae circuit-breaker. rith 1955- (777861.) ree 24845. Siemens & Halske Akt.-Ges.— a 
January, 1954. (777571-) 35362. Marconi’s Wireless Telegraph Co., Electrical screening arrangements, 30th 
? Ltd.—Television apparatus. 15th September, August, 1955. (777665.) : NE\ 
2750. Standard Telephones & Cables, 1955. (777865.) ae Westingh Electri i 
Ltd.—Circuit arrangement and means for the E é 5231. estinghouse ectric nter- 
optical indication of the tuning condition of 35892. Carr Fastener Co., Ltd.—Screen- national Co.—Propeller fans. 2nd September, 28: 
radio receiver circuits, 29th January, 1954. img cans for thermionic valves. 7th Novem- 1955. (777666.) ; Ga 
(777713.) ber, 1955. (777867.) 25291.  Metropolitan-Vickers Electrical ’ aver 
3217. Allied Control Co., Inc.—Electro- 1955 Co., Mag sescimcl isolating and like ; an el 
magnetic relays. 3rd February, 1954.(777453-) _ 453. Mullard Radio Valve Co., Ltd— Switches. 2nd September, 1955. (777543.) _ 1955 
3779. Pye, Ltd.—Television receivers. Indirectly-heated cathodes. 23rd September, Ps Lignes Télégraphiques et Télé- 4 29 
1st February, 1955. (Addition to 777801.) 1955. (777499.) p aap Pa an for the manufacture of , Ltd- 
(777802.) 1113. Gratzmuller, J. L.—Electric circuit- po ote Se —— cables. 8th q Octo! 
5044. Chadburns (Liverpool), Ltd.— breaker control device. 13th January, 1955. eptember, 1955. (777667.) y : 30 
Electric remote control, indicating and like (777750.) a7 og Ltd.—Suction cleaners. ‘ natio 
follow-up systems. 18th January, 1955. 1723. Egen Electric, Ltd., and Hook, J.— os eptember, 1955. (Addition to 767647.) ‘ 1955 
(Cognate applications 11088, r5th April, 1954 Adjustable electric components having con- 777549.) ie r ‘ 4 30 
and 23701, 14th August, 1954.) _(777573-) centric shafts. 2oth January, 1956. (777875.) 27905. Philips Electrical Industries, Ltd. : Ltd.- 
5595. Bendix Aviation Corporation.— 2412. Telefonaktiebolaget L. M. Erics- —— voltage rm. 30th Septem- Octo 
Electron multiplier. 25th February, 1954. son.—Broad band signal transmission systems. er, 1955. (777669.) 30 
(777457.-) 26th January, 1955. (777624.) [Concluded on page 1189 Circ 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 





CONTRACTS OPEN 


here Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 


Argentina.—Water and Electricity Board, 
Buenos Aires. Electromechanical plant for 
Rio Tercero No. 3 hydro-electric power sta- 
tion (tender No. 84/57). (E.S.B. 14429/57. 
Ten /26316.)* 

Australia.—Director, Posts and Telegraphs, 
G.P.O., Melbourne. 1st August. Ringing 
and tonal equipment. (E.S.B. 14085/57. 
Ten/26277.)* 

Brisbane City Council. 26th July. Light- 
ning arrestors. (E.S.B. 14332/57. Ten/ 
26291.)* 

Belfast. — Northern Ireland Hospitals 
Authority. 27th June. Electrical installation 
in Belfast City Hospital New School of 
Nursing. Chief engineer, Northern Ireland 
Hospitals Authority, 44-46, Queen Street. 


Burma.—Burma Purchasing Board, Ran- 
goon. Ist July. Electric soldering irons and 
lead. (E.S.B. 14825/57. Ten/26371.)* 

Costa Rica.—Instituto Nacional de Vivienda 
y Urbanismo, San José. 27th June. Copper 
wire and cable, transformers and automatic 
fuse boxes. (E.S.B. 14521/57. Ten/26312.)* 
_ Derbyshire.—County Council. 1st July. 
Street lighting equipment. (See this issue.) 


Down.—County Education Committee. 4th 
July. Electrical installation in Braniel Pri- 
mary School. Logan & Davidson, chartered 
architects, 83/87, Academy Street, Belfast. 


Formosa.—Central Trust of China, Taipei. 
6th July. Telephone switchboard and equip- 
ment. (E.S.B. 14001/57.1.C.A. Ten/26209.)* 

15th July. One 10,000/12,500 kVA and 
one 12,000/15,000 kVA transformers. (E.S.B. 
14313/57. Ten/26329.)* Power _ station 
equipment, including switch cubicles, dis- 
connecting switches, lightning arresters, 
capacitors, motor starters, underground cable 
and suspension insulators. (E.S.B. 14404/57. 
Ten/26328.)* 

Glanford Brigg.—R.D.C. oth July. Sewage 
pumps and complete installation including 
motors, controls, etc., for Hibaldstow scheme. 
John H. Haiste & Partners, consulting engi- 
neers, 20, Wood Lane, Headingley, Leeds, 6. 


Greece. — State Procurements Service, 
Athens. 27th June. Battery plates. (E.S.B. 
14729/57. Ten/26343.)* 

India.—Government of Andhra Pradesh. 
28th June. L.v. 3-phase house service meters. 
(E.S.B. 14542/57. Ten/26315.)* 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Director General of Supplies and Disposals, 
New Delhi. 29th August. Substation equip- 
ment, including transformers, circuit-breakers, 
switchgear, control boards, insulators and d.c. 
battery and equipment. (E.S.B. 14441/57. 
Ten/26293.)* 

Government of Madras. 25th July. 11 kV 
and 22 kV metering sets and 11 kV and 
22 kV metering and control cubicles. (E.S.B. 
11533/57. Ten/26309.)* 

Iraq. — Ministry of Development. 19th 
August. Circulating water pumps, band 
screens, coarse grid screens, water level float 
indicator and circulating water penstocks for 
Basrah power station. (E.S.B. 14543/57. 
Ten/26310.)* 

New Zealand.—G.P.O., Wellington. 2nd 
July. Terminal blocks. (E.S.B. 13987/57. 
Ten/26224.)* 25th July. Copper wire. 
(E.S.B. 14472/57. Ten/26321.)* 31st 
July. Cotton sleeving. (E.S.B. 14474/57. 
Ten/26313.)* 

Northwich.—R.D.C. 3rd July. Electrical 
installations in 46 houses, Surveyor, White- 
hall, Hartford, Northwich, Cheshire. 


Old Fletton—U.D.C. 12th July. Street 
lighting equipment. (See this issue.) 


Philippines.—National Power Corporation, 
Manila. 3oth July. Substation equipment, 
including outdoor switchgear, switchboard, 
station battery, battery charging equipment, 
etc. (E.S.B. 14731/57. Ten/26339.)* 


Portuguese East Africa.—Ports, Railways 
and ‘Transport Department, Lourenco 
Marques. 23rd July. Electrical material, 
including cable, insulators, terminal boxes, 
switches, fuse cut-outs, lighting assemblies, 
switchboards, meters, etc. (E.S.B. 14672/ 
57. Ten/26337.)* 

South Africa.—Union Tender and Supplies 
Board, Pretoria. 4th July. Electric cable. 
(E.S.B. 14457/57. Ten/26296.)* Line relay 
sets and shelves. (E.S.B. 14455/57. Ten/ 
26303.)* 

Provincial Administration, Cape of Good 
Hope. 28th June. Battery operated fork 
hoisting trucks. (E.S.B. 14497/57. Ten/ 
26314.)* 

Stores Department, South African Rail- 
ways, Johannesburg. 5§th July. Leclanche 
type dry cells. (E.S.B. 13957/57. Ten/ 
26214.)* 12th July. Non-ferrous overhead 
track equipment fittings. (E.S.B. 14486/57. 
Ten/26318.)* 

Spain.—Direccion General de Protaccion 
de Vuelo Calle Romero, Madrid. 28th June. 
Low frequency generators and hydrogen 
generators, etc. (E.S.B. 14849/57.1.C.A. 
Ten/26356.)* Dry batteries. (E.S.B. 14893 / 
§7.1.C.A. Ten/26355.)* 


Sunderland.—Corporation. 28th June. 
Electrical installations in 136 houses. (See 
this issue.) 





NEW PATENTS (continued) 


28115. Minneapolis-Honeywell Regulator 
Co.—Apparatus for detecting the presence of 
a conductive medium by its cooling effect on 
an electrically heated resistance. 3rd October, 
1955. (777905-) 

29340. Standard Telephones & Cables, 
Ltd.—Electric equalising networks. 14th 
October, 1955. (777670.) 

30128. Westinghouse Electric Inter- 
national Co.—Centrifugal fans. 21st October, 
1955. (777672.) 

30160. Standard Telephones & Cables, 
Ltd.—Acoustic transmitting device. 21st 
October, 1955. (777673.) 

30476. Western Electric Co., Inc.— 
Circuits for monitoring the polarity of tele- 





vision signals. 25th October, 1955. (777674.) 

30689. Guiot, M., and Baarn, P. S. Van. 
—Insulated electrical conductors. 26th 
October, 1955. (777552-) 


36018. Mullard Radio Valve Co., Ltd.— 
Manufacture of memory-core matrices. 15th 
December, 1955. (777676.) 

36733. General Electric Co.—Asbestos 
based electrically insulating material. 22nd 
December, 1955. (777913.) 


1956 

6186, 7191/2, 8148/9/50. Pye, Ltd.— 
Television receivers. 15th January, 1954. 
(Divided out of 777801.) (777803/4/8.) 


Tangier.—Directeur-Gérant de la Tele- 
fonica de Tanger. 27th June. Lead covered 
cable. (E.S.B. 14520/57. Ten/26331.)* 

Thailand.—Post and Telegraph Depart- 
ment, Bangkok. oth July. Underground 
armoured cable and telephone trunk cable. 
(E.S.B. 14553/57. Ten/26334.)* 


ORDERS PLACED 


Boldon (Durham).—U.D.C. Electric street 
lighting on the trunk road at East and West 
Boldon (£3,844).—B. L. Oliver. 

Carlisle—Housing Committee. Recom- 
mended. Electrical installation work in 102 
dwellings (£2,607).—Hartley Electromotives. 

Durham.—County Education Committee. 
Electrical work at Durham St. Margaret’s 
C.E. Controlled School (£1,350).—William 
Brothers. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is, definitely included. Alleged inaccuracies 
should be reported to the Editors 


Abram.—Houses (38), Gibson Street, for 
prison staff; U.D.C. surveyor, Abram Platt 
Bridge, Wigan. 

Barking.—Rebuilding 
town clerk, Town Hall. 

Barnet.—Three-storey extension to factory, 
West End Lane; W. Watson & Sons, Ltd., 
manufacturing opticians, 313, High Holborn, 
London, W.C.1. 

Basildon.—Dwellings (367), Kingswood 
area; Leslie & Co., Ltd., builders, Kensington 
Square, London, W.8 

Bath. — Rebuilding Downside School 
(£160,000); E. H. Burgess, Ltd., builders, 34, 
Grosvenor Gardens, London, S.W.1. 

Belfast.—Five-storey office building at 

Fountain Street and Queen Street; M. 
De Metz, architect, 2, Ludgate Hill, London, 
E.C.4. 
Tine blocks of 4-storey maisonnettes at 
Springfield Road, and 474 houses, 126 flats, 
30 maisonnettes, 20 old people’s dwellings 
and six shops at Turf Lodge; housing archi- 
tect, City Hall. 

Abattoir (£765,000); Estates and Markets 
Committee, City Hall. 

Birmingham.—Library and lecture theatre 
at Birmingham Medical School, for Univer- 
sity; Leslie Barlow & Partners, electrical con- 
sultants, §, Catherine Place, London, S.W.1. 

Blackburn.—Kitchen and dining room block 
at St. James’s C.E. School, Shear Brow; F. 
Squires, town clerk. 

Bootle—Factory proposed at Dunnings 
Bridge Road; Associated Lead Manufacturers, 
Ltd., Hawthorne Road, Bootle, 20. 

Cambridge.—Office block, Rustat Road; 
Kidman & Sons, Ltd., builders, Victoria 
Road. 

Croydon.—Maisonnettes and flats (27), Ely 
Road and Holmesdale Road; E. Taberner, 
town clerk, Town Hall. 

Darlington.—Houses, Skerne Park estate 
(600) and Firth Moor estate (600); borough 
architect. 

Durham.—Village halls at Winlaton Mill, 
Swalwell and Springwell, and community halls 
at Felling and Bowburn; county architect, 
South Street, Durham. y 

Temporary additions to Eppleton Colliery 
Modern School (£11,500); county architect, 
South Street, Durham. 

Eastbourne.—Public house, shops and 
offices, Terminus Road; C. Fisher, architect, 
56, Portland Place, London, W.1. 


Woodward Hall; 
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Eccles.—Office block; W. Britain & Sons, 
Ltd., Francis Avenue. 

Edgware: —Showrooms, offices and work- 
shops, High Street; A. E. A. Prowting, Ltd., 
builders, 127, High Street, Ruislip. 

Edinburgh.—Reconstruction of premises 
and erection of new offices on the St. Andrews 
Square/Thistle Street corner site, for Scot- 
tish Life Assurance Co., Ltd.; Mitchell, Day & 
Lackie, lighting consultants, Castle Street, 
Edinburgh. 

Frimley.—Factory; S. C. Johnson & Son, 
Ltd., West Drayton, Middx. 

Hastings. —Boiler house, Royal East Sussex 
Hospital; R. F. Aldis, electrical consultant, 
Dunelm, St. Mary’s Road, Thames Ditton. 

Havant.—Hotel, Park Road South; Carter 
& Salaman, architects, Lyndum House, High 
Street, Petersfield. 

Haverfordwest.—Conversions at Castle 
Hotel to form departmental stores; E. Wood- 
bourne, company architect, F. W. Woolworth 
oT Ltd., 1, New Bond Street, London, 


Hebburn.—New technical college (second 

a for Durham C.C. (£174,000); 
W. Bell and Co., Ltd., builders, Mistletoe 

Rood, Newcastle-on-Tyne. 

High Wycombe.—Rebuilding factory, 28-32, 
Desborough Street; D. J. Hann, Hawthorne 
Cottage, Amersham Hill, High Wycombe. 

Keynsham.—Church hall; F. W. Beresford 
Smith, architect, 2, Princes Buildings, Bath. 

Lancashire.—Branch libraries at Great 
Harwood, Ormskirk and Upholland, and 
school clinics and welfare centres on six sites; 
county architect, County Offices, Fishergate 
Hill, Preston. 

Lancaster.—Flats and maisonnettes (88), 
Ridge estate; city engineer, Town Hall. 

Letterkenny (Co. Donegal).—Houses (Go), 
Oldtown, Ballynacool and Ballyboe; U.D.C 
surveyor. 

Llanelly.—Final instalment of boys’ gram- 
mar/technical school, Stradley; W. T. Lloyd, 
county architect, County Hall, Carmarthen. 

Llangefni.—Factory for Cableform, Ltd., 
industrial estate (£50,000); clerk to U.D.C., 
Church Street. 


London.—R.C. secondary school, Knatch- 
bull Road, Camberwell; Hudson & Hammond, 
architects, 5, Victoria Street, S.W.1. 

Office block, Manchester Square, Maryle- 
bone; Mahon % Scears, surveyors, 31, Harley 
Street, W.1. 

Loughborough. — Hostels (800 places), 
kitchens, catering facilities and domestic staff 
hostel, Burleigh Hall vicinity, for College of 
Technology; principal, Ashby Road. 

Maidstone.—Houses (46), Bell Wood estate, 
Sutton Road; Medroys Building Co., New 
Hythe Lane, East Malling. 

Middlesbrough.—Factory at Grangetown; 
British Oxygen Gases, Ltd. 

Ossett.—Houses (144), 
borough surveyor. 

Peterborough.—R.C. secondary modern 
school on Eastfield estate (£105,000); Henry 
J. Firman, Ltd., builders, Newark Road. 

Princes Risborough. — Warehouse and 
offices; Brocklehurst & Cooper, architects, 
39, High Street, High Wycombe. 

Rochdale.—Offices; Moir & Bateman, 
architects, Prudential Buildings. 

Stamford.—Central school kitchen, Ryhall 
Road; Kesteven county architect, County 
Offices, Sleaford, Lincs. 

Sunderland. — Conversion of Y.M.C.A. 
building into offices and dance hall; J. 
Seymour Harris & Partners, architects, 4, 
Greenfield Crescent, Birmingham, 15. 

Swansea.—Cinema; Circuits Management 
—* Ltd., 11, Belgrave Road, London, 

Ly. 

Thornaby.—Miulti-storey flats; 
engineer. 

Wallsend.—Extensions (£750,000); 
Eastern Marine Engineering Co. 

Wimbledon.—Shopping arcade on site of 
former King’s Palace Cinema, The Broadway; 
Hewart, Mitchell & Partners, 137, Streatham 
High Road, London, S.W.16. 

Wolverhampton. — Wulfrun College of 
Further Education, Chapel Ash; Hoare, Lea 
& Partners, consulting engineers, 23, St. 
James Road, Edgbaston, Birmingham. 

Additional factory; Goodyear Tyre & 
Rubber Co., Ltd., Bushbury. 


Broadowler site; 


borough 


North 





NEXT WEEK’S EVENTS 


Organisers of electrical functions are advised to make use of the “ Electrical 


Review ”’ 


clearing house, Room 221, Dorset House, Stamford Street, London, S.E.1, 


to ascertain that proposed dates do not clash with others already arranged. 


Tuesday, 25th June 
SOUTHAMPTON. — Stoneham Golf 


Club. 
I.E.E. Southern Centre. Open golf competi- 


tion. 


Wednesday, 26th June 


Hove.—New Imperial Hotel, First Avenue, 
6.45 p.m. A.S.E.E. Brighton, Hove and 
District Branch. Annual general meeting, 
followed by A.S.E.E. Electrical Engineers’ 
Exhibition film, 1956. 

Lonpon.—Connaught Rooms, Great Queen 
Street, W.C.2, 12.30 for 12.55 p.m. Batti- 
Wallahs’ Society. Luncheon. Guest speaker, 
Admiral Sir Charles Woodhouse on “ The 
Battle of the River Plate.” 

Hope House, 45, Great Peter Street, S.W.1, 

7 p.m. Women’ s Engineering Society, London 
Branch. Annual general meeting. 


Thursday, 27th June 

LeEEDS.—Griffin Hotel. West Riding Elec- 
trical Industry’s Luncheon Club. Speaker, 
W. H. Dunkley on “ The Advance of Russia.” 


Thursday, 27th June, to Monday, 
Ist July 
CAMBRIDGE.—Cavendish Laboratory. British 
Institution of Radio Engineers. Convention 
n “Electronics in Automation.” 


Friday, 28th June 


Lonpon.—Northampton Polytechnic, St. 
John Street, E.C.1, 6 p.m. I.E.E. Education 
Discussion Circle. Exhibition of apparatus 
for teaching electrical engineering. 

Burlington House, Piccadilly, W, 8.30 p.m. 
Royal Society. Soirée. 


Saturday, 29th June 


NEWCASTLE-ON-TYNE. — I.E.E. North 
Eastern Graduate and Student Section, 2 p.m. 
Visit to Calder Hall. 


Brook Motors History 


An attractive publication, profusely 
illustrated (many of the pictures in 
colour), has been issued by Brook 
Motors, Ltd. This briefly outlines the 
progress of the company from the 
beginning of the business by ‘Mr. 
Ernest Brook in 1904 to the present 
day. It describes the company’s 
organisation and gives details of its 
wide range of motors and control gear. 
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CATALOGUES AND LISTS 


AIR CONDITIONING. Folder giving 
particulars of the “ Fleetway ” high-efficiency 
paper air filters.—Sturtevant Engineering 
Co., Ltd., Southern House, Cannon Strecvt, 
London, E.C.4. 

CABLES.—Technical information 
(No. 4) giving particulars of “ Ashatherm ” 
floor warming cables.—Aerialite, Ltd., Cast'e 
Works, Stalybridge, Cheshire. 

CONDUIT FITTINGS.—Price list of the 
company’s range of conduit fittings and under- 
floor duct systems.—Simplex Electric Co., 
Ltd., Broadwell, Oldbury, Birmingham. 

CONNECTORS.—Illustrated catalogue 
dealing with the “ NSF-Varicon ” connectors 
recently introduced by the company.—NSF, 
Ltd., 31-32, Alfred Place, London, W.C.r. 

CONTACTS.—Folder illustrated in colour 
and dealing with examples of contacts for 
switch and control gear, carbon brushes and 
brush holders and other special products of 
the company.—Synthetic Carbon & Engineer- 
ing Co., Ltd., Cumberland Road, Stanmore, 
Middlesex. 

FLAMEPROOF EQUIPMENT. — Cata- 
logues giving particulars and prices of flame- 
proof equipment manufactured by the 
company.—Simplex Electric Co., Ltd., Broad- 
well, Oldbury, Birmingham. 

FURNACE.—Catalogue (E.177) giving 
particulars of a 4 lb capacity vacuum furnace 
for research and development work.— 
Edwards High Vacuum, Ltd., Manor Royal, 
Crawley, Sussex. 

HEATING ELEMENTS.—Brochure des- 
cribing the company’s range of heating 
elements for industrial, scientific and domestic 
equipment.—George Bray & Co., Ltd., 
Leicester Place, Leeds, 2 


INSTRUMENTS.—Brochure _ illustrating 
typical nucleonic, radiological and photometric 
instruments available from the company.— 
Baldwin Instrument Co., Ltd., Brooklands 
Works, Dartford, Kent. 

Series of revised catalogue sheets dealing 
with frequency meters, graphic recording in- 
struments, moving coil relays and other 
instruments.—Everett Edgcumbe & Co., Ltd., 
Colindale Works, Colindeep Lane, Hendon, 
London, N.W.9. 

Descriptive leaflet (161) on the “ Mono” 
oxygen recorder.—James Gordon & Co., Ltd., 
Dalston Gardens, Stanmore, Middlesex. 


LIGHTING FITTINGS. — Illustrated 
catalogue and separate price list covering a 
range of decorative lighting fittings, wall 
brackets and table lamps.—Allen & Pope, 
Ltd., 14, Shacklewell Lane, Dalston, London, 
E.8. 


sheet 


MAGNETS.—Technical brochure dealing 
with semi-columnar “ Alcomax’”’ permanent 
magnets and a catalogue (PM 112/57) cover- 
ing permanent magnets for television receivers. 
—James Neill & Co. (Sheffield), Ltd., Napier 
Street, Sheffield 


OVENS.—Catalogue illustrating and des- 
cribing a range of electrically heated industrial 
ovens together with a separate price list.— 
A.E.W., Ltd., Imperial Works, High Street, 
Edgware, Middlesex 


OVERHEAD LINE EQUIPMENT.— 
Folder (BHS50) describing standard ranges of 
line taps and shrouds available from the 
company.—Bowthorpe Electric Co., Ltd., 
Tinsley Lane, Crawley, Sussex. 


SERVO-MECHANISMS.—14-page __ bro- 
chure describing the company’s new range of 
high accuracy miniature servo-mechanisms.— 
Ketay, Ltd., Eddes House, Eastern Avenue 
West, Romford, Essex. 


TEST EQUIPMENT.—Folder illustrating 
and describing instruments in the company’s 
range of electronic test equipment.—Taylor 
Electrical Instruments, Ltd., Montrose 
Avenue, Slough. 


VOLTAGE REGULATORS.— Illustrated 
folder (C/2027) describing voltage regulators 
for a.c. mains in 2 and 4 kVA ratings.— 
Standard Telephones & Cables, Ltd., 
Connaught House, Aldwych, London, W.C.2. 





